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The purpose of this report is to evaluate the results obtained from the

Structural Load Test conducted cn a forded X-_59 motor case assembled with

Scout Lover "D", Upper "C" and Lower "C" TransiticQ 8ecticas (referred to
as Test A in the Test Results) and the Structural Load Test conducted an

an unloaded X-259 motor case assembled with Scout Lower "D", Upper "C" and

Lower "C" transition secti_s, (referred to as Test B). The test labora_

report for these testa is presemted in Appendix I of this report.

DISC_SSI_

Test A was ccmducted to determine the effect of internal strains from externall_
applied loads in the X-259 motor case and propellant system on its subsequent

performance during flight. The test specimen was loaded to iAS_ of the motor
case limit loads. Not_ ease limit leeds equal Scout vehicle ultlnmte Io_
divided by 1.3o.

The test results include displacements and strains measured at various loeatlmms
on the motor case and transition sections.

Poet test visual examination revealed no damage to the motor case or the

transition sections and radiographic inspection of the rocket motor after

the test revealed no internal dams_e to the chamber, case-hondlng system
or propellant grain.

Test B was conducted to establish the structural failing load capabilities of
the X-259 unloaded motor case, the Scout Lower "D", Upper "C" and Lover "C"
transition sections.

Failure occurred in the Upper "C" Transition secti_ at approxlmatel_ statlmm
193.5. Failure occurred under the follc_ conditions:

Loads at Statim 191.95 (Aft Fm ef X-_9 _ter)

% of Scout

Loads Limit Deslgn
Loads

% of Motor

Limit Design
Loads

Bending Moment 996,205 in Ibs 192%

Torsion 138,500 in Ibs 190_ 16_

Axial Load 35,8_0 ibs _O3_ 17_

A sketck ef tke test arT-.a_ememt ske_ etetie_ ef tke varleu8 eee_lem8
is shews on _age 1.4.

&-8 | 324 R|
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A con_isnn of the running loads in the unloaded motor case and transition

sections for the maximum applied test loads and the limit design loads is
presented in tabular form an Page 2.2. The comparison shows that the :axiIAu

applied running load on the compressioD side was 19_ of motor limit design

at station 131.i and _ at station 191.95. The maxlz_m applied runni_ load

on the tension side vas i_ of motor limit design at station 131.I and
at station 191.95.

Stability Analyses of the unloaded motor case and transition sections are

presented on Page 3.2 through Page 3.13. The predicted compression buckl_"
allowables for the motor case and transition sections are ccupared with the

_m_x1_,m applied test loads and the ultinnte design loads.

Co_isons of the deflections and strains on the loaded and unloaded motor

cases were :sde in order to eyrie the contribution of the solid propellant
to the s_ructural properties of the motor case. The lateral deflections at

various s_ations of the loaded motor test for i00_ motor limit loads (loed

point 9 of Test A) and ii_ motor limit loads (load point I0 of Test A) are
compared to the lateral deflections of the unloaded motor test for the load

points vhich most close_ simulate the bending moment add axial load of the

loaded motor test. The load points on the unloaded motor test vhlch give

bending moments and axial loads approximately equal to those for load polnta

9 and I0 on the loaded motor test are load points 21 and 23 respectively.
These comparisons are presented on Pa_es 2,3 and 2.4.

The axial strain gage values at various stations on the loaded motor case

load points 9 and i0 of test A vere co:pared to the axial strain gage values

on the unloaded motor case for load points 21 and 23 of Test B respectively.
These comparisons are presented on Pages 2.5 and 2.6.

•--he sxial strain g_ge ;---luteat v-_'io,,js_tio__s on the loa_ed and unloaded

motor cases are plotted _ running load due to bending and axial loads

for the ccepression and tension sides of the motor cases on Pa_s 2-7 throu4h
2.14.

The lateral deflection curves of the unloeded motor case show no increase in

lateral deflections over the loaded motor case for the same loads. This

IDdicates that the solid propellant does not signlficaDt_y increase the
lateral stiffness of the motor case.

The strain curves of the unloaded motor case shov little or no increase in

axial strain on the tension or compression side over the loaded motor case.

This indicates that the solid propellant does not add siKnlflcantl_ to the
structural bending strength of the motor case.

00MCLt_I_

Loading the loaded motor case to 115% motor limit loads causes no damage to the

motor case or the transition sections and no internal ds_e to the case-bcudin_
system or propellant grain.

I-I$ | 32,,I R_
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The results of the unloaded motor test show that the motor case and transitlon

sections can with-stand hi_r loads than the ultimate design loads.

The compariscns of the deflections and strains of the loaded and unloaded motor

cases indicate that the solid propellant does not significantly increase _he

stiffness or strength of the motor case.

The X-259 Motor, Scout Lower "D", Upper "C" and Lower "C" Transition sections

and the separation diaphram were qualified for the following perceflt of limAt

design running loads on the tenaicu and ccml_ressicn sides.

Lower _Dw

Scout Compress ion Tension

L ,It.....

lo_.5 233 23o

X-259 Motor

131 .I 193 198

191.95 168 2_

191.95 zg_ 237
Upper "C"

238.18 185 221

Lower "C"

2_.18 185 22z

253.06 181 217

Limit design load c_ the X-_59 motor equals Scout ultimate design load divided

by 1.3. Limit design iced on the _cout structure equals Scout ultimate design

load divided by 1.5.

_-E 1324 Iq|
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C0_T, S0a 01, _ _ISU_S

The maximum running loads for the compressiun and tension sides of the unlceded

motor case and transitiun sections were computed fr_ the maximum applied test

loads. The maxi_un compressive runninK loads for stations I04.5 throu6h 131.1

occurred at load point 47 (ref. Test B of _ I). The maximum compressive

running loads for station8 191.95 through 253.06 occurred at load point 55-

The maximum tension running 10848 for all 8tatiuns occurred at load point 52.

The maxinann running loads applied during the test are expressed in per cent of

limit design running loads on Page 2.2.

The lateral deflections and axial strains at various stations of the loaded and

unloaded motor for approximately 100% and i15_ of _tor limit loads are ccqpLred

on Pa6es 2.3 throu_ 2.6. The deflections plotted are an avera6e of the

deflections measured on the tension and compression sides of the motor case.

The unloaded motor test load points selected for comparison are those that give

approKimately the same bend.inK nK_ent and axial load as the 100% and ii_ _or

limit loads on the loaded motor test.

To evaluate the effect of the solid propellant on the strength of the motor

case the axial strains measured an the compression and tension sides of the

loaded and unloaded motor cases are plotted against the running loads. Then

comparisons are presented on Pa_es 2.7 through 2.1_.
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s]_laJ 3.0

The stability analyses for the ](-259 motor case and the Scout Lover _", Ul_er "C"

a_ Lwer "C" t_mmitiea me_eil mm mmdm_ Ii _

The predicted compression buckling e_Llowables are cc:_zld with the maxlm_
applied teat losds and the ulttaate deat_a leads.

The method used to predict the compression buckling a_lmmbles vas taken f_cR
reference B. Buckling constants for "Best fit3 751 90 and 99 per cent
probabi_Lty are prombd im referemem B _th _ho 90% curves be_ tbs _s
normally used for design. This means that at least _ of the tie, cylindrical
sections vill fail at loads equal to or greater than those predicted. In this
test the scout upper "C" section faJ_ed at a_roxiete_ the predicted c_8ion
b:ckltng loads.
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SECTION 4
|

Results of capreulom tents m specJ3mns cut frai Upper "C" Transition Secti_.

After the Upper "C" Transition Section failure @aria_ the X-259 meter test, six
specimens of the fiberElass skim were subjected to comprmssiom test by LTV
Materials Test Lab. The results of _aeN tests am presented below.

Specks Taic_mss Wid_ Compressive CmKproselve Modulus of

Io. 0,,.) (ta.) Fa_l_¢ LoM F_I_C strese _sti_itT
(Ib,,.) (_,i) _ x zo6 Cwl)

I .1386 .6437 3660 41000 3.3
2 .1421 .65o3 4o7o 44000 3.2
3 .1493 .6531 4270 43800 3.1
4 _382 654_ 40?O 45000 3 3
5 .1386 .6546 3950 43500 3.3
6 .148Q .6517 .3910 40400 .3.3

Average Tkickmss = .143 Ill.

Average Be - 3.25 x 106 psi

_1"@ 1324 Fit
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vhtch had alrtady puled structural temte ia con_nctton with Vehicle "C"
and "D" sectiens, was static fired sueeemafu]/y. Action time was 33.9 seeea_l,
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delay of 1.701 seconds. This is completely cempatible with previous sea level,

75• firi_s, and was apparently unaffected by loads applied.

The "Theraolag" external insulation _ubbled as a result of tke firings

althougk case temperatures did not exceed IO0°F oa any of twelve the_o-

couples me_J_ted directly against the glass case. Thermolag has been

replaced with cork ¢m Scout motors, because of tkis instability. On the

basis of tke theraoce_ple readings, no ease temperature problem exists.

Complete results of this test are px.esemted Jam Appendix I.
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ABSTraCT

In accordance with LTVAstronsutics Division Report No. 23.220, Allegany

Ballistics Laboratory has completed two structural load tests and one static

firing of the Rocket Motor X259 A2. The tests were made to obtain data for

use in determining whether the ]{259 (Scout) could be safely flight tested at

wind velocltle8 above Ii0 knots (the current limitation) and whether heavier

upper stage weights could be used with the X259.

In test A of the structural load tests, an X259 loaded motor, assembled

between C and D Scout transition sections, was structurally tested to 115%

of design limit loads. Post-test examination showed the structural integrity

of the motor to be excellent. No adverse effects of the 43 months storage

were found, indicating that the current shelf life limitation of 22 months

might well be increased. In test B of the structural load tests a vertical

assembly consisting of an empty X259 motor and C and D transition stages was

load tested to failure. Failure occurred in the Scout upper C transition

stage at bending moments and shear and torsional loads 190-193% of design values;

compression load at failure was 168_ of design load. The X259 chamber demon-

8trated excellent structural integrity.

The loaded motor of structural load test A was subsequently statically

fired. All ballistic parameters were within requirements (HXS 1-21).

Complete data packages are given for the three tests. Detailed test pla_

for the structural load tests and static firing are included in the Appendix.

v
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SECTION I

INTRODUCTION

This is the final report, submitted by Allegany Ballistics

Laboratory in accordance with LTV Astronautics Division Report

No. 23.220, (1) on Ueo structural test8 and one static firing teat

Of the Rocket Notor X259 A2 (Antares). The general configuration

of the ][259 A2 is shown in Figure I-1. It is noted that the X259 A2
°

and A3 (Scout) differ only in external insulation and attachments.

These tests were conducted to determine whether the ][259 could be

safely flight tested at greater wind velocities than permitted at

the outset of the study and whether heavier upper stage weights

could be used with the X259.

In a simulated flight load test made on an X259 AI chamber in

1962, the forward flberglass-to-sklrt ring attacl_ent failed at

about 108_ of the limit load. Another A1 chamber was subsequently

reinforced by overwinding the fiberglass skirts, and thls composite

c_ber was tested to failure at design uicimate loads (130% design

limit load). This reinforcement overwind was integrated into the A2

chamber design which was acce_ted for flight use without further

structural testing. These A1 chamber test results were the basis for

the flight specification chat the Scout vehicle could be exposed in

flight to wind velocities up to 110 knots. The tests described in

this report were made to increase this exposure range and to permit

the use of heavier upper stage weights.

In test A of this study, an X259 loaded motor (HPC-126) was

structurally tested to 115Z of design limit load to evaluate the

I-1
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effects of the Scout flight loads on the loaded motor and transltion

sections. The effects of these loads were evaluated by visual and

nondestructive testing (NDT) inspection and by subsequent static

firing test of this motor.

In Test B of this study, an inert A2 chamber (HPC-187) was

tested to failure to determine the ultimate flight load capabilities

of the X259 chamber and the Scout vehicle transition sections. The

primary purpose of this test was to establish the ,,]timate strength

of the A2 chamber since this chamber has not been tested previously.

This final report presents a general description of the tests

and a brief discussion of the results (Section II) and complete

data packages for each of the three tests (Sections fiX, IV and V).

The test plans which were established and followed for the three

testa are included in Appendix A and Appendix B.

(i) LTV Astronautics Division, Ling-Temco-Vought, Inc., "Structural

Load Test Plan ABL X-259 Motor, Loaded and Unloaded Case,"

Report No. 23.220, Revision A (Unclassified), November 1965.

i-2
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SECTION II

DESCRIPTION OF TESTS

In accordance with LTV report 23.220, Allegany Ballistics Labora-

tory conducted a structural load test program for the X259 motor (loaded

and unloaded) and for adjacent Scout C and D transition sections. The

general objectives o_ this program were to evaluate (I) the effect of

internal strains (from externally applied structural loads) in a glass

filament wound, solid-propellant rocket motor chamber and in the propel-

lant system on its subsequent performance during firing and (2) the con-

tribution of propellant grain to the structural properties of thin glass

wound solid rocket motor chambers. To this end, the following steps

were planned:

I. Instrument X259 cases and Scout C and D sections to measure

strain and deflections.

2. Subject the propellaqt-loaded motor and adjacent C and D

sections to i15_ of the Scout X259 motor design limit flight

loads.

3. Statically fire the loaded motor to determine the effect of

structural loading on the performance of the motor.

4. Subject the unloaded motor case and C and D sections to failure

to establish correlation between the propellant loaded and un-

loaded motor case.

A. TEST A - STRUCTURAL LOAD TEST OF LOADED X259 MOTOR (HPC-126)

I. Purpose

The purpose of the loaded motor test was to evaluate the effects

of the application of Scout flight loads on an ABL X259 motor case prior
/

ii-i
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to ignition and flring. This condition is a design condition for both the

Scout vehicle transition sections as well as for the AN. X259 motor. The.

condition is considered very realistic, and it could be obtained during

the flight regimes of the Scout program.

The motor assigned to this teat had been in storage for 43montha;

its successful performance in this test would permit extenaion of the

motor shelf life (22 months). The static test firing of this motor after

application of the Scout design loads is described later in this section (II).

2. Test Arran6ement and Procedure

The loaded X259 motor used in Structural Load Test A was that

shown in Figure I-1 but modified for load testing; the nozzle and igniter

were omitted to permit insertion of a rod through the motor for use in

applying compression loads.

Before installation of the X259 loaded motor into the test fixture,

it was inspected in accordance with A_L fir_l inspection procedures to deter-

mine the effects of the prior storage life test and to establish the flight

integrity of the motor. On the basis of this examination, HPC-126 was accepted

for structural load testing.

The test arrangement for the loaded X259 structural test is shown

in Figures II-i, II-2 and II-3. The X259 motor was mounted in the vertical

position between Scout production transitions sections C and D (atructural

shells only). For this structural load test assembly, a production lower C

se_tlon, fixed to the bay floor, was attached to an upper C section by a pro-

duction diaphragm separation system. The upper C section was bolted to the aft

skirt of the X259, and the forward skirt of the X259 was bolted to the lower D

transition section. Adapters were attached to the Scout lower D section for

application of the shear, axial, bending and torsional loads to motor case.

II-2
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The following loads represent the Scout ultimate design loads as

presented in the Scout Stress Analysis Report.

SCOUT ULTIMATE FLIGHT LOADS

Reference Report ASTIEIR 12430, "Volume II - NASA Scout Stress

Analysis Report," Revision E

Ultimate Loads

Axial Loads, Ib

Shear Loads, Ib

Bending Moment, in.-ib

Torsion, in.-ib

Station 131.10 Station 191.95

15,500 26,500

4,400 4,600

520,000 780,000

109,200 109,200

Application of the axial load to simulate exact vehicle loads during

flight presents a severe physical loading problem. No simple solution exists

that will allow an increase in axial load along the motor case and transition

sections to simulate inertial loads that will not affect the case stability

characteristics. Since the motor case wall thickness is constant over the

length of the motor case, the axial loads were held constant. This type

loading pvf._,,_d .11_htlv higher ln.d4.g _. rh. _... fnv_._d .b4_r h,,_ p_n............. o .... 4 .............................. "

duced exact skirt loads on the aft end of the case.

Since the combination of axial loads and bending moments produces the

critical load combination for the case, the shear loads used may differ slightly

from flight shears in order to duplicate the torsional loads and bending moments.

Based on the above conditions, the following loads were considered as limit

motor case loads.*

ABL X259 LIMIT TEST LOADS

Limit Loads Station 131.1 Station 191.95

Axial Loads, Ib 20,400 20,400

Shear Loads, lb 3,300 3,300

Be_ding Moment, in.-lb 400,000 600,000

Torsion, in. -lb 84,000 84,000

w NOTE: Limit motor case loads equal Scout ultimate loads alvlaea oy i.Ju.

II-6
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The loaded motor case was subjected to the planned structural loading

profile (loads and sequence) presented in Table I of Appendix A. Simul-

taneous loads were applied with hydraulic cylinders (jacks) at three locations

as shown in Figures TI-1 and II-2. The three loads are described as Shear

Load A, Shear Load B and Axial Load. Shear Load A subjected the structure

to both torsional loads and bending moments.

The complete test plan for Test A is included as Appendix A.

3. Discussion of Results

Structural load test A for HPC-126 was performed at ABL on January 28,

1966. The complete data package for this test, including displacement and

strain values measured at various locations on the motor and transition

sections, is presented as Section III of this report. The actual applied

loads were within 5_ of the loads specified in Reference (i).

The X259 motor demonstrated excellent structural integrity. Post-

test visual examination revealed no damage to the motor or to the transition

sections, and radiographic inspection of the rocket motor after this test

revealed no internal damage to the chamber, case-bondlng system or propellant

grain.

On the basis of the test results and visual evidence, HPC-126 was

accepted for static firing to complete the history of structural load effects

on an X259 motor.

II-7
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B. TEST B - STRUCTURAL LOAD TEST OF EMPTY X259 MOTOR (HPC-187)

I. Purpose

The purpose of the unloaded motor test was to establish the

structursl failing load capabilities of the A_. X259 unloaded motor case,

the Scout lower D transition section and the Scout upper and lower C transi"

tion sections.

2. Test Arrangement. and Procedures

Pretest and post-test arrangements for Load Test B are shown on

Figures II-4A and 4B and Figures II-SA and 5B. The test arrangement for the

inert motor structural test was the same as that employed for the loaded motor

structural test. That is, the X259 motor was mounted in the vertical position

between Scout production transition sections C and D (structural shells only).

For this structural load test assembly, a production lower C section, fixed

to the bay floor, was attached to an upper C section by a production diaphragm

separation system. The upper C section was bolted to the aft skirt of the

X259_ and the forward skirt of the Y_59 was _.i_o_ _ th_ !_r D transiti_,-_

section. Adapters were attached to the Scout lower D section for application

of the shear, axial, bending and torsional loads to motor case.

Scout ultimate design loads as shown in the Scout Stress Analysis

Report are presented as follows:

SCOUT ULTIMATE FLIGHTLOADS

Reference Report AST/EIR 12430, "Volume II - NASA Scout Stress

! Analysis Report," Revision E

Ultimate Station Fwd. Aft Station Station
Station Station

Loads 104.5 131.1 _ 238.18 253.06

Axial Load, Ib 13,500 15,500 26,500 29,500 32,000

Shear Load, lb 4,400 4,400 4,600 4,800 4,700

Bending Moment,
In.-Ib 400,000 520,000 780,000 1,010,000 1,090,000

Torsion, in.-Ib 109,200 109,200 i09_200 i09_200 I09_200

II-8
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FIGURE E-5B 
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As explained above for Test A, the axial load was kept at constant

input load along the complete test section. Also, as in Test A, the

shear loads used may differ slightly from flight shear loads in order

to duplicate torsional loads and bending moments. Based on these

conditions, a set of test load points were established to simulate

Scout flight loads along the vehicle transition sections. Scout limit

design loads are as follows:

SCOUT LIMIT FLIGHTLOADS*

Limit Station Station Station Station Station

Loads 104.5 131.1 191.95 238.18 253.06

Axial Load, ib

Shear Load, Ib

Bending Moment, in.-Ib

Torsion, in.-Ib

*NOTE:

9,000 10,320 17,650 19,700 21,350

2,930 2,930 3,080 3,200 3,130

266,500 347,000 520,000 674,000 726,000

73,000 73,000 73,000 73,000 73,000

Limit Scout flight loads equal Scout ultimate loads divided by 1.50.

3. Discussion of Results

Ultimate structural load test B for HPC-187 was performed at ABL on

February 4, 1966. The complete data package for this load test to failure,

includingdlsplacement and strain values measured at various locations On

the chamber and transition sections, is presented as Section IV of this

report.

Failure occurred in the Scout upper "C" transition interstage when the

axial load was being increased between load point numbers 54 and 55 (see

Appendix A). The interstage failed in compression (tower side) at station

192. The area of failure is shown in Figures ll-6 through II-9.

Failure occurred under the following load conditions:

II-ll
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a. Bending Moment at Station 191.95

b. Shear load

c. Torsional load

d. Compression load

996,250 in.-lbs or 192%

5,501 lbs or 193%

138,500 in.-Ibs or 190%

35,820 lbs or 168%

The X259 chamber demonstrated excellent structural integrity during

this test with no indication of failure.

The aft chamber dome was damaged after the failure occurred in the upper

"C" interstage. TWo holes through the fiberglass at 15 ° and 345 _ under the

aft skirt ring were caused by collapse of the C Interstage after its initial

failure under compression.

II-12

/



, a 
I 
I 

? O W E 9  SIDE 

00 

FIGURE I T d A  
Post -test Condition of Unit HPC -I 87 

(from %lo) 

FIGURE I I d B  
Posttest Condition (closeup) 

of Unit HX-187 
(from w) 

11-13 



T O W E R  SIDE 

00 

1 mD 

RANGE S I D E  

FIGURE E-8 
Post -test Condition 

of Unit HPC-I87 
( f r o m  1600) 

G-1368 

II-14 

FIGURE E-7 
Post -test Condition 

o f  Unit HPC-187 
(from 330°) 



Report No. 23.276 
Page No. 23 

j 
i 

1 

j 

1 
I I 

I 

1 

i 

I 
I 

I 

I 

! 

, 

, 

1 

I 

I 

I 

i @  
i 

FIGURE II-9 

(from 225O) 
Post test Condition of Unit HPC-187 

T O W E R  S I D E  

0' 

270' - 

I 

1 80' 

RANGE S I D E  

E-1 5 

G-I  369  



Report Ne. 23.276
Page No. 2h

C. STATIC FIRING OF X259 NDTORHPC-126

I. Purpose

Motor HPC-126 was statically fired after 43 months' storage and

structural load testing (Test A). Test objectives of the firing were as

follows:

(a) To evaluate the effects of Scout slmulated fllght

loads on ballistic performance.

(b) To determine motor bsllistlc information.

(c) To determine the feasibility of extending the current

shelf llfe limitation.

(d) To obtain strain gage and thermocouple data during

static testing.

2. Test Arrangement and Procedure

Rocket Motor X259 A3 S/N HPC-126 was successfully statlcally fired

at _srcules Powder Company (HPC)/Allegsny Ballistlcs Laboratory (A m.) on

Febrtmry 11, 1966. The complete test plan for this static firing is Included

in this report as Appendix B.

The test motor was a full-scale flight-weight rocket motor and wam

loaded with 2556 pounds o£ CYZ-75 propellant (castlng powder lot No. ZI-169),

an alumlnized double-base solld propellant. It had been in storage at 50°F

to IO0°F for 43 months and then subjected to simulated flight loads (115% of

normal fllght load conditions) described as Test A in a preceding subsection (II-A),

For this static firing, the rod used for the structural load testing

was removed from HPC-126, and a nozzle and X259 igniter were added to the

unit. The nozzle used was shorter than that shown in Figure I-1 since the
]

1 .... 1 rather _'" .1.4_;.A. c_nditi_T.sf_r_ngwae made at ground ...................

11-16
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The X259 igniter was a pyrogen rocket type, HPC S/N 92134A (K-50).

It contained 8.0 pounds of solid propellant (EJC-75); 25 grams of boron/

potassium nitrate pellets in a 2-mil conductive polyethylene bag; and

two type SD6OEO squibs, S/N 0132 and 0134, both manufactured from lot

number HEP-2-2. Before the firing, the igniter was subjected to a modified

transportation vibration program (HIL-STD-353) and electrostatic discharge

(ESD) testing. After these tests, the igniter was disassembled for visual

inspection. It was found that the pellet bag had abralded at both ends

during the vibration testing, and pellet dust was in the charge cup and

over the external surface of the pellet liner.

Prefiring weights of the HPC-126 motor igniter and nozzle were obtained.

After radiographic inspection per HXS 1-22 and visual inspection per HXD 1-117,

the motor was temperature conditioned to 75°F, then taken to the firing bay

and mounted on V-blocks (rollers) to permit forward and aft movements only.

(See Figure II-i0.) It was prepared for firing and fired according to HXS 1-21.

Forty-six channels of instrumdntation were provided. Four channels were

used to measure igniter and chamber pressure; two channels were used to

measure thrust; specific impulse and action time were also determined. As shown

in Section V, page V-4, twelve chromel-alumel thermocouples were used to re,

cord temperatures on the aft dome, aft cylinder, forward cylinder and forward

dome. Thirty-two strain gages were employed at the locations shown in Sec-

tion V, page V-5. Still photographs and motion pictures were taken of the

firing as described in Appendix B.

HPC-126 was water quenched immediately after the end of burning to per-

mit evaluation of the internal insulation burning pattern. Postfiring weights

were measured.

II-17
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3. Discussion of Results

The ballistic performance of HPC-126 was completely acceptable.

Static firing data for HPC-126 are summarized in Figure XI-ll. The com-

plete data package for this test is presented as Section V.

As shown below, the ballistic parameters were within the require-

menus of HXS 1-21.

Pa rame te r

Action time, sec

Average pressure over action

time, psia

Maximum pressure, psia

Total impulse, ibf-sec

Test Results

34.0

Tolerance (HXS 1-21)

33.7 ± 4.2

323 337 T 25

354 362 T 20

567,078 575,000 ± 15,000

Satisfactory ignition and a maximum igniter pressure of 882 psia

were followed by normal motor performance. Maximum chamber pressure and

thrust were 354 psia and 18,562 ibf, respectively. Chamber pressure and

thrust versus time curves are presented in Section v. Figure II-12 shows

the postfiring condition of the igniter.

Neither the prefiring vibration nor ESD tests had any detrimental

effects on the igniter performance; the loose pellet dust (boron/potassium

nitrate) noted above did not affect the igniter performance.

Post-firing examination indicated the exterior candition of the

motor chamber to be excellent. (See Figures II-13 and If-14.) The slight

blistering of the Thermo-Lag insulation found on the aft cylinder had been

evident in past static firings; a review of thezmocouple data indicates that

the blistering is not a result of abnormally hlgh skin temperatures.

Examination of the motor internal insulation and nozzle showed normal

erosion patterns. The condition of the nozzle after firing is shown in Figure II-,15.

II-18
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Report No. 23.276
Page No. _8

C O I@ PANY

Range Round No. XZ9465J

Date Fffed 2-11-66

Contract C- 143734-AER

Task 08052912 ProiectEng" s. H. Harris
Purpou_ E--valuate effects of simulated Air........ Temperature

flight loads & 43 months' storageleft Conditioning
X259 A3 - HPC-126A Time FiredLoading No.

Motor Design. X259 S/N HPC- 126A
Chamber No. HPC- 126A

Propellant C%1-75 Lot ZI-169
Grain No. PLX-6187 Wt. 2556

Propellant Wt. 2564 Inc. Igniter

Igniter ABL-92134A (K-50)
Circuit Resistance I.24 ohms

Current Used 30.6 amps

Nozzle TRW-0115

Expansion Ratio 3.94
Throat Area (before firing) 34.92 in.2

(after firing) 37.15 in.2

K (initial) 100.5
Web Thickness 10.2 in.

45 "F

5:02 P.M.

Conditioning: 75 + 5 OF, 156 hrW
45 °F, 0.25 hrs;

°F, __h_
°F. __. h_.

Round Weight (before firing) 2752 ibw
(after firing) 168 Ibw

Post-Firing Inspection Inert
parts in _oo_ condition.

Action Time t a 33. 996 sac
Burning Time tb 33. 348 sec
Ignition Time ti 1.772 sac
Prop. Ignition Time tpi O. 024 sac
Ignition Delay td 1.748 sec
Minimum Pre=ure Pm;n _ 1q ..:_

Maximum Press.ire Pmax 354 psia

Eros. Max. Pressure Pme 347 • ps]a

354 psia

Prog. Max. Pressure p
Average Pressure 323 psia

Average Pressure 328 ps_
Avg. Burning Rite 7 O. 306 m/sec
1st Pres. tF 1.736 sec. _
Indlcation

Max. Ign. Pressure Ign. Pma 8x__82 psia

Specific Impulse _ 221.10 ibf-see/IbwMotor Spec. Imp. 206.06 Ibf mc,/ibw
Minimum Thrust Fmln 15890 Ibf
Maximum Thrust Fmax 18562 Ibf
Eros. Max. Thrust Free 18240 Ibf
Prtm. Msx. Thrust F--. _18554 Ibf

Average Thrust _ ]_6681 ibf
Average Thrust -I_ _ Ibf
Total Impulse I 567,078. ibf-sec
Eft. GasVeJocity vE 7122 ft/sec
Discharge Coeff. C d 0.0064_

CF.A t 51.644969

FIGURE II-!i
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FIGURE 11-12 G - 1  466  

Postfiring Condition of HPC-126 Igniter 
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G - 1  463  FIGURE n-13 
Postfiring View - HK-126 
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FIGURE II-14 G - 1  462 

Portfiring Condition of HPC-126 Chamber 
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FIGURE IT-15 G - 1  4 6 4  

Postfiring Condition of HPC-126 Nozzle 
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HERCULES POWDER COMPANY

Allegany Baliistics Laboratory

Cumberland, Maryland

March 28, 1966

(R VlsIONX)

Data Package
Structural Load Test

X_-_9 Motor S/N HPC-12.6

Contract : NAS 1-3899

Test: A

TEST ENGINEER: _ ..

APPROVED BY:



Report No. 23.276
Pa_e No. 35

Title:

Specimen:

Test Date:

Test Site:

Loaded Motor Case Structural Test

HPC-126 and adjacent Scout "C" and "D" transition section.

January 28, 1966

ABL, X-Range, Bay 3

Test Arrangement:

Test Document:

Tabulated Data:

(1)

ABL Drawing No. 60158S_2001

ABL test plan titled, "Structural Load Test, ABL X259

Motor, Loaded and Unloaded Case", dated December lO, 1965.

Sign Conventicm

(a) Force gauges (FI, F2, F3) .... Minus (-) indicates tension

on load cell.

(b) Linear potentiometer (IP) .... Minus (-) indicates movement

away from the gage (extension of gauge shaft).

(c) Strain gage (SG) .... Minus (-) indicates compression.

(2) Units

(a) Force gauge data are presented in pounds.

(b) Linear potentiometer data are presented in inches.

(c) Strain gauge data are presented in per cent.

(3) Data Evaluation

(a) Load point 5 for LF-11 is questionable. Investigation of

records, calibration and physical conditions will not

support the elimination of this point.

(b) F2 deviated from planned program for load points ll and 12

and thereby may affect all data at these points.

(c) IP-15 failed to follow the movement of the contact pad.

(c) IP-6 moved to the limit of its excursion at and after

load point i0. The probable cause of the deviation was

the failure of the LP follower to remain on its contact

III-I



P_ge No.

IA

Torsion/Shear Jack "A"
sta. +5

Sta. i0_.5

ABL Fixture

(mm_ema,)18o"_

/ 1
Lower "D"

Sta. 131.1 -

A_L X_9

Sta. 191.95

Upper "C"

Sta. 238.18 +

Sta. 253.06

Lower "Ct'

I

o" (_o_ m_)

Sta. 102
Shear Jack "B"

Sta. ZO3.69
(Lover "D"-to-Jig

Interface)

Axial Jack

I- I

\\\\\\\\

Jack "A"...... P1, F1

Jack "B"-_ ....P21 F'2

Axial Jack ....P3, YS

Test, Arrangement

Figure i
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P..e_ort No. 23.2?6
page No. 37

See .Figure 1

270 °
Torsion/Shear Jack "A"

Sta. h5 (Tension)

(R_ge Side)
(Fe/_)

Shear Jack "B"

Sta. 102 (Compression)

0° (Tower Side)

View AA

Test Arran_;ement

Figure 2
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_l_ No. 2,3.275
P_ No. 38

i i

813 I....!Si8 SIT ----
S_ IS30 !RI ----IS29
............. !....832
$33 iS36 R3 ---- ....

S37 ---'i S_ r.... !--.-
S_I ,....:S_ i....[....

All "S" gages are axlal-oriented.

All "R" gages are 3-_e rosette type.

"C" and "D" section gages installed by IEV.

180"

90" - _"

• Shear Load "A"

(m/m)

1_7 Js_gi:R9 IS_5 IR5 I
,[3 ' i,s_ol_oi,s_ JR5 i
':11'0 I'S51[S111_7 iZ_ I

All "S" gs_es are axial-oriented.

All "R" ga_es sre 3-gage rosette type.
_es on ao_ case installedby ABL.

F_ure 3
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180°

i

8 on/

Shear Load "A"
S .(n/_)

0 °

Sheer Load "B"

(m/_)

View LookingAft (I_vn)

Report NO. 23.276
Pqe Me. 39

R,_d_al LP C:L

"_ Degree

Station_ • ,.0 °

' i03.6p,, I,l'i
131.1

,161.35
i91._
234.>
241._

Locations

_° 18o012.too

TJ_2 LP_ nP_.

T,P5 LP6 ,ILP_I II_8J'['9 [,P1C i LPI2

1T,rl3 LPI4! LP15 tLPI6

J.J'iy LPI8 Iklgl LP20

180 o •

I Torsion/

0 ° shear Load "A"

(n/PZ)
Shear d "B"

(_/P2)

Vlew I_okl,__ (l_rn)

Torsional LP Ga6e Locations

-- _gree
Station_ 90_ i270 °

131.1 LP25

191._ riP27
234.5 riP29
241.> riP31

LP26

LP28

LP3O

_32

NOTE: Data from the torsional

LP' s reflect both

torsional displacement

and displacement of the

entire structure in the

0°/180 ° directions.

These Lpts were 2 inches

away fr_n structure (skin).

Radical and Torsional Displacement @age Locatlons

F_re
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Pa_e _o. 40

Longitudinal Displacement C',a_e Location_

All views looking aft (down).

Sta.

131.1

ZP33 .... 0 °
LP34.... 9o"
LP35.... 18o °
tm36---.270 °

18o @

i

90" a 270"

"A"

Detail A

Shear L_oad "B"

(_I_)

l_d

F_4_ure5 Fwd

Upper "C"/

/

Lower "C"_

k\
k _

Detail A

Typical 4 Places

...... i................

X259 F
I

180 ° J

J- (n/Pz)
0 °

¢
Shear Load "B"

(F21P2)

III-6

Sta.2_8.18-

LP41 .... 0 °

LP42....9O°
LP_3 ....180 °

z,P44..... 270°

*These 4 LP's

to measure gap
at interface.

F_d

X259 Sta.

Upper "C" _ 191.95

I 180 °

I 't\i

I
0° 1237.... 0°

_38 .... 9O"LP39.... 180 °
zm_ .... 27u •

Shear Load "B"

(F2/P2)
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_pozt, No. 23.276
Pqe Ne. 50

HERCULES PONDER CO

DATE FEBRUARY 8,1966
UN|T NO X259
LOADING NO HPC-126

ROUND NO X19653C - S_tz_ctu_al
TYPE TEST H.S.
TE_O JANUARY 28t1966

LOAD POINT F-I F-2 F-3 LP-3 LP-5

1.00000
2.00000
3.00000
4.00000
5.00000
6.00000
7.00000

8.00000
9.00000

LO.OOOO0
ll.OOO00

12.00000

13.4841
1056.0581-
2212.0526-
3264.5873-
3740.8865-
6571.7675-
5336.3667-
5535.5768-
5543.5844-
6351.083 -
1173.2911-

12.8123-

12.247 -

634.2066
1083.9687
1440.5054
1517.9996
1935.9827
2230.9674
2088.9651
2077.0347
2645.6074

75g.6332-
94.8089-

50.649-
4046.666-
8099.659-

11873.028-
13265.834-
13253.22 -
13226.73 -

16201.429-
19134.864-
22590.621-

3705.836-
70.697-

0.1595829
0.051144 -
0.4095547-
0.7629976-
0.9354926-
1.177923 -
1.4618327-
1.6104322-
1.6088214-
1.8379626-
0.8231366-
0.0620171-

0.1194688-
0.0396753
0.3015325
0.5459138
0.683251
0.8659664
1.0616284
1.1683342
1.173137
1.3316296
0.6281232
0.054919
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Pa4_e No. 51

HERCULES POWDER CO

DATE FEBRUARY 8,1966

UNIT NO X259

LOADING NO HPC-126

ROUND NO X19453C - Stru_ural

TYPE TEST H.S.

TESTED JANUARY 28,1966

LP-7 LP-8 LP-9 LP-II LP-13 LP-I'

0.1174807

0.0290518-

0.3U13376-

0.5596296-

0.696479 -

0.8849335-

1.099764 -

1.212531 -

1.2167358-

1.384166 -

0.650990 -

0.083715 -

.00%27959- .08048275- 0.066039

.00888837- .01540404 0.0235853-

.01399096- .1755249 0.000000

.02139795- .32287663 0.000000

.02353774- .40618001 2.0556244

.02666513- .51927803 0.5291699-

• 03094472- .64453714 0.6500985-

.03110933- .71142306 0.7208547-

.03012173- .71344992 0.7247141-

.03275532- .8072929 0.8199132-

.02238554- ,4051665g 0.3979495-

.00131921- ,03506445 0.0330195-

.04591967-

.00179719

.08912429

.17432743

.22301494

.28779546

.36099011

.40453112

.40763536

.46514544

.22946869

.02001416

.0022219?-

.00256371-

.00376001-

.00461455-

.00119651-

.00205098-

.00290546-

.00222182-

.00017113-

.00222197-

.00307637-

.00085462-

__i_ _ _i _i___il .¸!i _ !!_i _i_!ilI_¸!_I i_! _
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_e _lo. 52

HE_,CULES POWDER CO

DATE FEBRUARY 811966
UNIT NO X259
LOADING NO HPC-126
ROUND NO xLg453C - _-tz_xetu_el

TYPE TEST H.S.
__D JANUARY 2Ot 1966

LP-17 LP-I9 LP-21 LP-23 LP-24 LP-25

.0076g168-

.0012C251

.0203182B

.03545332

.04679697

.05841160

o07320109
.07933B06
.08066695,
.OBBBOS25
.05278606
.00168628 _

.01255634

.00861895

.00178897-

.01665311-

.02692943-

.0402_185-

.05631193-
.06478243-
.06562271-
°07696641-

.03235056-
,00163659-

i

.00612665-

.00222964-
.00906381
.01863730
.02391306
.031_0653

• ,03963009
.04414822
.06658901

.... 05009893
..02860363
i .00.112953 _

.00327359

.00016690

.00302010-

.00875552-

.01126919-
.:, 0166017B-

• ,01875788-
.02205506-
.02163945-
.02596180-

, .00698225-
_.00119141-

.00001335

.00022027-
.00418309-
.00582055-
.00665352-

" ".00831114-
.00932960-
.00936316-
.0093018B-
.00913675-
.01091182-

i .00038367

0.1267692
0.0106656-
0.2586523-
0.689669 -
0.618800 -
0.793661 -
o.g831473-
1.0911373-
1.0960892-
1.2496967-
0.5917548-
0.0529474-

-]"._.-_ .. - . . . :.
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HERCULES POWOER CO

DArE FEBRUARY 8,I966
UNIT NO X259

LGAD[NG NO HPC-126
ROUND NO XL9453C -BCrucCuzal
TYPE TEST H.S.
TESTED JANUARY 28,1966

LP-26

0.1200793-

0.0642038

0.3258165
0.5873402

0.7299715

0.9321479

1.1404568

1.2599427

1.2621188

1.431_52
0

0

LP-27

.04404954

.00728639

.06593567-

.13261592-

.17613181,

.22155049-!

.28492156-

.3L933716-

.32256362-

LP-28 LP-29

• 06399871- .01175991
•01337047 .01110201

.1106778 .00180922
.20187763 .01096672-
• 2580005_ .01835627-
- 32/*77043 • 02897177-
• 4007015 .04024772-
• 46312386 .06609146-
.46485708 .04633838-

.3688096 - .5035386 .05514514.

LP-30

.01680416-

.00766072-
.01383872
.03410257
.04629382
.06260375
.08056114
.09192866
.09291714
.I0560264

.6486657 '19284324-,24570306 il/ .02428032- *0550254

.0561821 _.01795237- ',0185701 _,00378917

LP-3

.00127932-

.00C34916-

.00127643

.00491232

.00765858

.0L036616

.01656357

.01787003

.01725115

.02193140

.01125579

.00058019
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HERCULES POWDER CO

DATE FEDRUARY 8,1966
UNIT NU X259
LOADING NO HPC-126

ROUND NO X19453C - _ructural

TYPE TEST H.S.

TESTED JANUARY 28,1966

tP-32 LP-33 LP-34 LP-35 LP-36 LP-37

.0041Q432

.0018C545

.O050_808-

.UX296540-

.UL776726-

.02437356-

.03118503-

.O_520626-

.U3565762-

.041_327-

.0190b031-

.00201061-

.03036939 .00607610

• 02227318- .00631655-
.09405599- .01183356-

.15966497- .01683081-

.19569536- .01619116-

.2335[974- .01027639-

.27207737- .00279867-

.29960095- .00655642-

.30825591- .01511175-

.35566849- .08795200-

.14167366- .00231873-

.01657157- .00679738-

III-20

.01296776-
.0L319838
.06017569

.I0081478

.12847919

.17403972

.2226575

.23665242

.2290?027

.25457223

.11117961

.00812782

.00876357

.00036054-

.00840598-

.01392991-

.01525085-

.00768547-
.00024039-

.00120099-
.00720512-

.01633162-

.00600244

.00072007,

.0101167 -
.01151735
.04338337

.07573776
.0935225
.11688278

.13894074

.15566735

.16156867

.18796035

.07602264

.00879062
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HERCULES POWDER Ci)

DATE FEBRUARY 8t1966
UNIT NO X259

LOAOING NO HPC-I_I6
ROUND NO X19453C - Structural

TYPE TEST H.S.

_ESrI'ED JANUARY 28t1966

LP-38 LP-39 LP-40 LP-41 LP-42 LP-43

.O0393083-

.O0196541-

.U0303001-

•00212911-

.U019£541-

•00081888-

.00218433-

•00188352-
.O000GO07
•00098267-

•00188352-
.00016369-

•00530937

.Oi104926-

.04880818-

.0783889 -

.09378827-

.11875788-
.14738157-

.15886585-
•15590777-
.17261218-.

.09335326-

.00565513-

•00551170-
•00337283-

.00106900-

.00111334

.00317386

•00032619-
.00222113-

.00172754-

.00292653
•00527600

• 00534717-
.00008027-

.00518257-

.00225898

.00687830

.01130938

.01340907

.01584182

°01768087

.01812976
.02012809

.02022966
.01568254
.004431O7

.00095324-

.00004152

.00114762

.00204635

.00353964

.00359695

.00318015

.00420333

.00559983

.00554452
.00102318
.00113284-

.00524482

.00330198-

.02226173-

.03399175-

.06096851-
• 05090108-
.06160589-

.06675857-

.06568039-

°06915517-
.05216595-
.00231671-

_ _i _ i._
1

:: ::::: •
. .: ::

_ ' _iiii_i!ii!_i%:I.• : i : , •
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No. 23.Ln6
Page No.

HERCULES PONDER CO

DAIE FEBRUARY 8t1966

UNIT NO X259

LOADING NO HPC-126

ROUND NO X19453C - St_et_rel

TYPE TEST H.S.

TESTED JANUARY 2B,1966

LP-44 SG-13 SG-19 -SG-25 5G-33 SG-3T

.OOO68387-

.UOOZ3280-

,_0154236

.uo430697

.00531096

,00618399

000660_96
000669326

1°00894R60
°01075287

.00542736
°00049472

.00133255-

.0014779Z
.00520908
.00801956

.00947325

.01274407

.01613603

.0L591797

.01456119

.01591797

°00462760
.00016959

.0037679,7-
.00053828

.00528494

.00941993

.01149965

• .01766542
.02534817

.02622900
°02658969

.02708536
°00873484

.00066062

.00306614-
001067018

002619713
004606574
005680951

.o07466673
009325983
00979449

.09343153

.10584328
,04010516 _
000203592

.0025.880 -

.O103297B

.03907248

.07428655

.09436004

.12068513

°14657065
.15602131

015274898
.16871986
,09880454

.0132b022

.00324467-

.00184356
001634629

.03141437

.04117299
°05488912

.07187452

.07801974

.07605327

.08546775

.04166460

.00673516

i: • _. • t •
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_port _o. 23.276
P_z No. 57

HERCULES PUWOER CO

DATE FEBRUARY 8t1966
UNIT NO X259
LOAOING NO HPC-|26

ROUND NO XX9453C - Structural

TYPE TEST H.S.

TESTED JANUARY 28t1966

SG-41 SG-45 SG-46 SG-47 SG-48 SG-49

.00053939

.00767412

o021113448
.03665820

.U46ll828
°06068194
.07728060

.08262552

.07855553

.O89"83379

.U3258636

.0018_788

.00194748-
.00876369

.02505767

.04066282

.U4836260

.06478661

.08231380
°08296296

.07653625
.08581928,

.00357628-

.01079388
.03264176
.05312411

.06391799

.08459543

.10637827

.1089792

.10325715

..... I1541652
.0282_857 " " .04089971 ":_, .06980139 ....

.00168782 " i, .00175563 :i_:.,00318t57_

.00357115- .00316825-

.0127263 .01306097

.03668551 .03639821

.06025513 .05838663

.07434497 .07312852
°09694064 o09647016

: °12046536 °12194553

.12538003 °12789409

.11953632 °12239813

_ .... 13666503_: , .13836873
°O5095073

_°00316825

.O0675288-

.o3oot48z-

.0614620 -

.09329985-

.10860024-

.1260492 -

.14590716-

.15736618-
.16114244-
.18380005-
.05130515-

.00546907-
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Itepe_ lle. _3,276
Page No. 58

HERCULES POWDER CO

DAIE FEBRUARY 8,1966
UNIT NO X259

LOADING NO HPC-126

ROUND NO X19453C - Structural

TYPE TEST H.S.

_'_ED JANUARY 28,1966

SG-50 SG-51 SG-52

.0011026 -

.0_60085 -

.0561680 -

.O_438172-

.Og83g129-

.11460607.

.13049655-

.14119831-

.14625732-

.16681766-

.04754173-

.00227006--

.00110292-

.03269862-

,07220947-
.II1g1495-

.13027548-

.15356677-

.17588488-

.19418054-

,20170642-

.23129089-

.07039288-
.0060336T-

.00116B69

.02889258-

.06706975-

.I0777907-

.12939982-

.15459155-

.18043256-
.20101447-
.20919529-
.24360668-

.0753155 -

.00467475-
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P+pert Wo. 23._6
Page No. _9

HERCULES POWDER CO

LOAD

1.00000

2.00000

3.00000

4.00000

5.0OOO0

6.00000

7,00000

8.00000

9.00000
lO.OOCO0

II.00000

12.00000

DATE FEBRUARY 9,1966

UNIT NO X259
LOADING NO HPC-126

ROUNU NO X19453C - b-_o_ct_eL_

TYPE TEST M.S.

TE_I'_ED JANUARY 28,1966

POINT LP-1 LP-2 LP-6 LP-[O

0.0020188
0.2200517

0.5814211
0.9135176

1.0952117
1.3475646

1.6160693
1.760614

1.7616234
1.9683528
1.01263991 _

0.2442776

.00000000 O.

.00697810 O.

.01726000 O.

.02750190 O.

.03365905 O.

.06106762 O.

.06515238 O,

.04925714 O.

.06925716 O.

.05336191 1.

.02873333 _i 1.

.00082095 i 1.

0006376
0065652

0196957
0380786

0512089
0582119
0694582-

3829731-
3829731-

5025678-
5030056-
5025678-

.00041032

.00041118-

.00123096

.00410321

.00902706
,01189930

.01168898

.01230962

.0139509I

.01313027
.01395091
.00610321

LP-16

.00021675

.00281775-

.00065025-

.00108375

.00151725
°00281776

.00325126

.00368676

.00433501

.00867003

.00606902
.00541877

.... : i_i :_:i _i__ _ _ • _iiii!_i__ _i!i

. • i i _!i: ii ii ii /.i I i iil il iii _ i/ii i_i ¸ i ii_ •:i il I

k • • i " _ :•TI•:

' _•_ : _//ii _

• L
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Report No. 23.276
pap No. 60

HERCULES PUWDER CO

DATE FEBRUARY 9tl966
UNIT NO X259

LOADING NO HPC-126
ROUND NO X19453C-Stz_ctural

TYPE TEST N.S.

_I'E_ JANUARY 28tlgb6

L
t

t

LP-I

.uOOO6869-

.o0728161-

.u1476930-

.01034927-

.d1669274-

.uIsg5966-

.02122658-

.o2163874-

.02177613-

.02136397-

.U2136397-

.00151127-

8 LP-22 SG-2A SG-2B SG-2C SG-6A

.00041813-

.00104533-

.00515700-

.00787488-

.00892022-

.01142903-

.01386816-
.01637697-

.01686480-
.01749200-
.01428629-

.00216036-

.00012358

.00865099-
.01779632-
.02496429-

.02595298-

.02286333-

.02829067-

.02657090-
.03410963--

.03831154-

.00271888-

.00135964

.00062017

.00310085-

.00620170-

.00731800-

.00682187-

.00781614-

.00793817-

.00843431-

.00930255-

.01061885-

.01686862

.00917851

.00061223

.00355095

.00697945

.00930593

.01004061

.00918349

.00808167

.01040795

.01297933
.01669358

.00134691
,00073467-

.00012244

.00257137-

.00061223-

.00110201-

.00061223-

.00330605

.00820391

.005O203!

.00012244

.00318360-

.00024489-

.01040795-

J

III-26



Pa4_e No. 61

HERCULES POWDER CO

DAlE FEBRUARY 9,1966
UNIT NO X259

LOADING NO HPC-126
ROUNDNO X19453C - Structural

TYPE TEST M.S.

TESTED JANUARY 28,L966

SG-4B SG-4C SG-gA SG-gB SG-9C SG-LOA

,00000000

.00197528-

.00296292-

.00111109-

.00111109

.002T1601

.00530857

.00716039

.00_41966

.U0679003

.01493807
°00444438

.00061159

.00061159

.00159013-

.00171245-

.00183477-

.00366954-

.00550432-

.00403650-

.00207961-

.00171265-

.00036695
.00672750 -

.O0000000

.00912399-

.01759627-

.02574270-
.02639441-

°02280998-
.01889970-
.02476513-

.03160812-

.03845122-
°00684299-
.,00097757--I

.00163285

.00065314-

.00261256-
.00689856-

.00555170-
.00457199-

.00359228-

.00685799-

.00947056-

°01142998-
°00849084-

°00032657-

.O0000000
.00195162

.00325269
.00325269

.00390323

.00325269

.00325269

.00390323

.00683066

°00975809
.00227689
.00097581

,00230491
,00750322-
.01631236-

.02381659-

.02642641-
.02577196-
°02348836-

°02?36O46-
.03588500-

.04240955-
.00946059-
.00097868-

:•:ii_i.•i•
1

:. . !!!_;!iiii!i_C;iiiiiT!_T:..i. : . ...... .
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_epo_ _o. 23,276
Pa_e No. 62

HERCULES POWDER CO

DATE FE8RUARY 9,1966
UNIT NO X259

LOAO|NG NO HPC-12b

ROUND NO X19453C- 8tz_ctural
TYPE T_S[ M.S.

TE_I'ED JANUARY 28't1966

SG-IO8 SG-IOC SG-IIA SG-118 SG-IIC SG-12A

.00000000

.00000000

.000653|9-

.00326598-

.00457237-

.U0359258-

.00326598-

.U0653197-

00183836-
)0979795-

°00751176-

.00000000

.00130085

.00292692
.00487820

.00487820
.00487820

.00487820

.00487820

.00487820

.00910596

.01105724

.00357734

.00130085

.00000000

.00684962-

.01630863-

.02646294-

.02707232 _

.02609380-

.02511529-

.03033405-

.03653133-

.04501182-

.00880666-

.00000000

.00000000

.00097979-
.00522557-
.00979795-

.01110434-

.01077775-

.01012455-

.01404373-

.01535013-

.01828951-

.01110434-

.00000000

.00065250

.00689382

.00652509
.00880888
.00978764

.00880888

,00880888
.00978764
.01076661

.01305019

.00391505

.00000000

.00032386-

.00647736-

.01425020-

.02007983-

.02137530-

.01910823-

.01586954-

.02105144-

.02655720-

.03206296-

.00294321-

.00259094
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HERCULES PONDER COHPANY

 poz¢  '.3.276
Page No. 63

DATE FEBRUARY 9,1966
UNIT NO. X-259

LOAD|NG NO, HPC-126

ROUND NO. X_9653C - STRUCTURAL
TYPE TEST M.S.

TESTED JANUARY 28,1966

SG-12B SG-12C SG-16

• 00032285 .00129817 .00048769
°00193713- .00162271 .00182883-
.00619713- .00162271 .00280421-

.00677998- °00227179 .00402344-

.00839626- .00421906 °00390152-
• 00677998- .00227179 .00195076-
.00677998- .00162271

,00968568- .00356996
.01065625- °00519267

.01162282-
.00516569-

.00322856

SG-20
.00436738-

.00596212"
.00765265-

.00819791-
.00832212-
.00782528-

..... .00024386-- ........... .00683159-
• 00182883- .00881897-

.00365767-

5G-22

.00069068

.OOB58T01-

.01913676-

.03005653-
°03634806-
.06048162-

.04587916-

°06833260-

.00649086 .0067549T- .01155160- .0555T022-

• 00162271 ..... 00036576 ........ 00335369- .01202181-
.00066908 .001T0691 .00161676- .00000000

$0-28

.O0060BI

.02748621-

.06689123-

.11225566-
.13639057-
,16102565-
.19301162-

.21611951-

.0Q964002-_____._.04968198_ ..... .22341673-
,26209203-

.0625129 -
,00729722
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H[RCULES PONDER COMPANY

He. 23, 76

DArE FEARUARY 9,1966
UNIT NO. X-259
LOADING NO. HPC-126
ROUND NO. X19453C - STRUCTURAL
TYPE TEST VISICOR_ER
rESTED JANUARY 28t1966

LDPT LP-4 LP-12 LP-[6 LP-20
[ ÷o0128 ÷°0066 ÷.0000 ÷.0000
2 +.0128 +.0132 ÷.0000 +.0000
3 +.0128 +.0264 +.0000 .. +.0000 ................
4 +.0257 +.0396 +.0083 ÷.0024
5 ÷.025T +.0396 +.0083 ÷.0024
6 +.0386 +.0462 +.0083 +.0024

7 +.0515 +.05g_ +.0167 +.0048
B ÷,0515 +,0594 +.0167 +.0072
9 +.0515 +.0594 +.0167 +.0072 ............... , ,. _

I0 +.0515 +.0594 +.0167 +.0072

11 +.0386 +°0462 +.0167 -.0048
12 +.0257 +.0Ig8 -.0081 -.0048

LDPT SG-IA SG-IB .........SG.I.C.......SG-3A ............SG_.3B SG-3C.

+,OOOO +.O056 +,0000 +,0000 +,0000 ÷,0050
-.0073 -,0085 +,0028 -,0024 ....... -,0076 _= +,0075
-.0195 ....... -.0198 " +.0084 .... ".0024 -.0127 +.0050
-.0317 -.039& ..... +.0084 -.0024 ...... -.0204 ...... +.0075
-.034£ -.0480 +.0112 -.0024 -.0255 ÷.0075

1
2

_1

3

5
6 -.0317 -.0537 +.0OS4 +.O000 -.0280 +.0000 ................
7 -.0293 -,0565 +,0056 +°0024 -,0280 +,0025
8 -.0244 -.0593 +.0084 ...... ?.0073 .... -.033I, +°0000

.... g ".0293 .... -.0650 +.0084 +.0024 -°0357 +°0025

..... 10___.0366_ _. T°OTOb ..... +,0112 ....... ÷,0024 ..... _°0357 _+,0075
II -.0463 -°0848 +o0112 ÷.0024 -.0382 ÷.0025

£2 -.0073 -.0367 +.0028 ÷.0049 -.0127 +.0175 ............

--)_DPT---SG"SA ............ SG-SB .........SG-SC - ..........SG-6A ........SG-6B- " SG-6C

1 +.0000 .... +..0000 .... +.OOQO ...... _.0044 ........ _.0041 ...... +.0000
- --2 --,0066 +,OOOO ÷°0049 -,0088 +,0041 ÷°0000

3 -.0132 +.0000 +.0049 -.0131 ÷.0082 +.0043 .................
;4 -.0198 +,0063 +,0049 -,0219 ÷,0082 +,0043

5 -,0198 +,0126 _ +.0049 _ -,0219 ..... +,0124 ÷,0043
--6 _,-0198 ....... ÷°0126 ÷,0069 -,0219 +°0165 ÷o0043

7 -.0198 +.0126 +.00_9 .-_.021.g ......... +.01.65 ...... +.0043
-B -,0264 +,OLgO +,0049 -,0262 +,0165 +,0043
9 -.0264 +,0190 ÷.0049 -,0306 +o0165 +,00_43 ............. _..

10 -,0330 +.0126 ÷.0049 -.0350 ÷,0165 +,0043
11 -,0132 +,0126 +,0000 ._.-,0088 ._ +,0082 +,0000
12 -,0066 +,0000 +,0000 -,0046 +,0000 +,0000

............................... ................

............................................ /'1"I--30 .............................................



HERCULES POWDER COMPANY

lbpox.t, Io. 23._76
pace 65

DATE FEBRUARY 9,1966
• UNIT NO. X-259

LOAOTNG NO. HPC-126

ROUND NO. X194530- STRUCTURAL
TYPE TEST V[ S[CORDER
TESTED JANUARY 28_1966

LDPT SG-7A
1 -.0073 +.
2 -.0146 +.
3 -.0146 +.
4 -.0220 +.
5 -.0293 +.
6 -.0293 ÷.
7 -.0293 +.
8 -.0366 ÷.
g -.0439 +.

tO -.0513 +.
II -.0146 +.
12 -.0146 +.

SG-78
0O59
0059
0118
0118
0177
0236
0296
0236
0236
0296
0118
0059

SG-7C SG-8A SG-88 SG-8C
-.0076 _.0048 +°0076 +.0000
-.0076 -°0048 +.0076 +.0077

.. -.0076 ._ -.0146 ....... +.0076 ..... +.0077
+.0000 -.0193 +.0153 +.0077
+.DO00 -.0242 +.0153 +.OOT7
+.0000 -.0242 +.0230 +.0077
-.0076 -.0193 +.0230 +.0077

-.0076 -.0290 +.0230 +.0077
.._-.DO00 .......-.0290 ........ +.0306 ....... +.0077

-.0000 -.0338 +.0230 +.0077
-.0076 -.0048 +.0076 +.0000
-.0076 +.0000 +.0000 +.0000

1 -.0027
2.-.0080
3 -.0134

4 -.0242
5 -.0268
6 -.0322

.......... SG-16 ........ SG-17 SG-18 SG-21 _SG_23 ......
+.0000 -.0026 +.0000 -.0027 -,0024
-.0043 _-.0053 .... ..0026 -,0053 ........-.0072
-.0086 -.0132 -.0026 -.0160 -.0193
-.0172 ..... -.0184 -.0052 .......... _.0239 ......... -.0290 .
-.0216 -.0211 -°0052 -.0266 -°0338
-.0259 -.0264 -.0026 -.0319 -.0386

7 -.0349 -.0259 -.0237 -.0026 -.0346 -.0410
8 -,0349 -.0259 _ n_on - nn_ - n_ee -.n4_4
9 -.0403 -.0302 -.0316 -.0052 -.0426 -.0482

10--.0483 ...... ,,0346 ........ ,,0343 ........ ,.0026 ........ ,,0532 .... -.0555
11 -.0107 -.0043 -.0053 -.0000 -.0186 -.0165

12 +.0000 +.0000 +.0000 +.0000 -.0133 -.0072

J

LDPT SG-24 SG-26 SG-27 SG-29 SG-30 SG-31
.! +.0000 ...... +.CO00 .... +.0000 ...... +.0000 ...... __+.0000 ....... +.0024

2 +.0000 +°0099 ".0223 -.0127 +.0062 +.0145
....3?.0000 +.0297__ .... --.0594.___-,0333 +,0219 +.0314 .........
4 -.0028 +.0421 -.0891 -.0476 +.0344 +.0507

5 -.0028 +.0544 -.1040 -.0556 +.0563 +.0555
6 ÷.0028 +°0693 -.I188 -.0651 +.0026 +.0700

7 ÷.0055 +.0842 -.1361 -.0746 n+.0720 +.0820
8 +.0055 +.0_42 -.1560 -.0626 +.0720 +.0868

9 +.0055 +.0817 -.1609 -.0858 +.0720 +.0820
I0 +.0055 +o0391 -.1856 -.I048 +.0751 +.0893
II +.0055 +.0470 -.0743 -.0318 +.0375 +.0507
12 +.0055 +.0124 -.0198 +.0000 +.0000 +.0121
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tlLt_CULES POtVr)i-R COr-:PANY

Repo_ No. 23.276
Pace No. 66

DATE FEDRUARY 9,1966
UNIT NO. X-259
LOADING NO. HPC-126
ROUNO NO. X19453C - STRUCTURAL
TYPE TEST VISICOROER
TESTED JANUARY 28t1966

LOPT SG-32 SG-34 SG-35 SG-36
L *.0000 +.0000 +°0028 *.0000
2 -.0248 -.0400 -.0140 ÷.0175
3 -.0594 -.0999 -.0642 +.0526
4 -.0941 -.1623 -.1200 ÷.0874
5 -.I064 -.1973 -.147g +.I099

6 -.1213 -.2247 -.1814 +,1523
7 -.13B6 -.2522 -.2121 +.1848
3 -.1560 -.2697 -.2372 +.1973
9 -.1609 -.2772 -.2372

IO -.1832 -.2996 -.2819

II -.OZI8 -.1598 -.0754

12 -.0124 -.057_ -.0028

SG-38
÷.0020
-.0020
+.0000
+.0000
+.0000
+.0040
+.0060
+.0060

SG-39
+.0000
-.0239
-.0638
-.1091
-.1330

-.1596

-.1916
-.2155

_+.1973 ........ +.0040 -.2208
+.2048 ÷.0000 -.2554
+.1224 +.0040 -.0718
+.0275 +.0060 -.0106

SG-40
+.002q
÷,0029
+.0029
+.0029
+.0029
+°0058
+.0115
+.0086
+.0058
+.0029
+.0144
+.0000

LDPT SG-42
._

1 +.0000

2 -.0027
3 -.0O27 -.
4 -.0027 -.
5 +.0000 -o0912
6 ÷.0054 -.II06

7 +.0081 -.1299
g +.0054 _-.1465.
Q +.0000 -.1520

I0 -.0027 -.1714

11 -.0027 -.0636
12 -.0081 -.0083

SG-43 SG-44

+.0028 +.0000

-.0193 __ -,0032 .......................................
0470 -.0065
0802 .... +.0000 .... _.............................

+.0000
+.0032
+.0065
+.0032
+.0000
+.0000
+.0032
+.0000



Report Xe. 23.276
Pqe No. 68

HERCULES P0WD_._ C0HPAWY
_nie_ _±_ics rA_tor_ '"

Ch_.rland, IeLry2and

•Data Package
Structural Load Test

x_9 c_e s/wIu,c-18T

Contract: NAS 1-3899

Test B

TEST EI_IHEER:

APPROVED BY:



l_poz.t No. 2.3.276
Page No. 67

SECTION TV

Data Package
Structural Load Test

T,,2.59 Case S/N HPC-187

_!st B



l_po_ No. 23._6
Page No. 69

Title: _npty Motor Case Structural Test

Specimen: X259 S/N HPC-187 and adjacent Scout "C" and "D" transition
sections.

Test Date : February _, 1966

Test Site: ABL, X-Range, Bay 3

Test Arrangement: ABL E_awing No. 60158S42001

Test Document: ABL test plan titled, "Structural Load Test, ABL X259

Motor, Loaded and Unloaded Case", dated December i0,

Tabulated Data:

(i) Sign Convention

(a) Force gauges (FI, F2, F3) ..... Minus (-) indicates tension
on lom_ cell.

(b) Linear potenticmeter (LP)..... Minus (-) indicates movement

awa_ frc_ the gauge (extension
of gauge shaft).

(c) Strain gauge (SG)............. Minus (-) indicates compression.

(2) Units

t_ _ Fore: goug_ data are presented in pounds.

(b) Linear potentiometer data are presented in inches.

(c) Strain gauge data are presented in per cent.

(3) Data Evaluation

(a) One (i) phase of the data acquisition system failed to

operate during the test, resulting in loss of data from

the following gauges:

Strain Gau_es Linear Potentiometers

RIO (SIOA,B, C) LP-I

Rll(SllA,B,C) LP-2
Sl4 LP-6
$20 LP-IO

S22 IP-l_

$28 12-18
12-22

(b) LP-39 was deleted prior to the test due to failure of the

gauge to calibrate.

i_-1 ¸



Report No. 23.276
Page No. 70

(c) During installation of the empty case strain g_,_es, the

identifying numbers were inadvertently interchanged on the

rosette gauges at 90 ° and 270 °. The changes (below) are
reflected in Figure 3.

Ill Rosettes 5, 6, 7, and 8 were actually at 900.
Rosettes 9, i0, 11, and 12 were actually at 270 °.

(d) LP-7 appeared to have slippe_ in its holder after load point i.

(e) The contact pad for LP-8, LP-26, and IP-36 at station 131.1

(270 °) became unbonded after iced point 4. The result was
a loss of data.
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P
fA

(_e Si_)180__1

Sta. Io4.5

Lower "D"

Sta. 131.1 •

ABL _9

Sta. zgz.95

Upper "C"

Sta. 238.18

'Lower "C"

sta. 253.06

/
I

/

Report No. 23.276

_A

sta. _5

ABL Fixture

i

I
Sta. 102
Shear Jack "B"

_a. zo3.69
(Lower "D"-to-Jig

Iut erfeLce)

NOTES

Jack "A" ...... PI, FI

Jack "B" ......P2, F2

Axial Jack ....P3, F3

I ,

L

_xial Jack

ABL Base

Test Arrangement_

Figure 1
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F:t_,,ue 1

Torsion/Shear Jack. "A"

Sta. 45 (Tension)

(Range Side) 180 °-

(_/P2)
Shear Jack "B"

Sta. 102 (Compression)

O° (Tower Side)

0 @

Test ArTangment
._, "

FA_=e 2
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PaLe, No. 73

Transition Sections

"C" and "D"

180,

 gree 0..iZ_.Z30
Station

Mower "D" 106 S22 ....
129-'-- sf6

.... 194! $2_;

Upper "C" 225

235 S35 ---J ---

_wer "O" 241, 839 ---250 S_ ---

.... 2_KiO.l3oo_.,u_Z

_'_ _o ----.sz9',---'_4 s2B
S15 Sl_ .... S13 ---'] S18. SiT

=S_7!---R2 S'26 $25 S3Q R1 .... $29

.........£- R3-'"I'""Is34i --- s33..s36 ....
........ s38 .... s_7 .... _s40, -

--....... LS42 - S41 .... ,S_.... ........

_OQ--

Shear Load "A"

o (F1/Pl)

Shear Load "B"

(m/m)

NOTES:

All "S" gages are axlal-oriented.

All "R" gages are 3-gage rosette type.

"C" and "D" section gages installed bY LTV.

Cwzge locations are approximate. For exact

locations, see IEV drawing AVIK_Scout-334.

Each rosette "R" has an axial gage (A),

diagonal gage (h), .and hoop gage (C).

LookingAft

0

180 °

1

0 o Shear Load "A"

(n/_Z)Look_ _t
Shear I_d "B"

j
s

_'--_.._gree i0 ° 90 ° 180 ° 12VO-°

Station l

153 IS_O R6 $46 RIP

'170 . S_.l.R7 l_7 _i

l_ is5_!<8 l S48 _2

All "S" gages are axial-oriented.

All "R" gages are 3-gage rosette t_pe.

Gages on motor case installed by ABL.

Each rosette "R" has an axial gage (A),

diagonal gage (B), and hoop gage (C).

Strain Ga_e Locations

Y_re
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P_, _. 7h

18o"

I

, \
(K)e--_L'-P_-_-- Bend-ln_ -"_xi-e- }.,._--2"fO o

l (n/Pl)
0°

Shear Load '_B"

(_I_)

Radial LP C_e Locations

_Degree
Station_ 0_____ 180 @ 270 @

1o3.69 z_1 LP2 LP_ LP4
131.I IP5 LP6 _ LPB

161.35 LPO LPIO IPII LPI_

,,,191._ I_13z_14I_l>_'16
2_4.5 _17 _lB fLPI9

View Looki_ Aft (Down)

180°

f,L 

I Torsion/
0 ° Shear Load "A"

L (FI/PI)
Shear d "B"

(_I_)

View LookingA_t (_n)

--T°rsi°nalLP Gage.,,Locations

_.e 90 ° 270 °

131.i LP25 1226
lRl._ ,mmT _P2'S

24l.p ,,_ z_

NO'ZE: Data from the torsional
LP's reflect both

torsional displacement

and displacement of the
entire structure in the

0°/180 ° directions.
These LP's were 2 inches

away from structure (akin).

Radial and Torsional Displacement Gage Locations

Fi@ure "A_

IV-6
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Longitudinal Dimplacement Gage Locations

Figure 5 Fwd

All views looking a_ (a_m). I

18o o /

i
Uppe

90 o- _ 27o°

f

_Shear Load "A" Lower "C I

/ Ot

Detail A i
Shear d "B t' Detail A

(I_IP2) Typical _ Places

LP33 .... O"

Le34----900
I_35...._80"

Fwd

__ } Lower "D" \}

_ Xe59 1_

180°

900- i2_" .

-' "_Shes'r"I" (M_ "A
0 °

t
Shear Load "B"

(_i_)

_. 2_z8-

IP41.-.-O °

LP42 .... 90"
LP43----180 o

LP_4 .... 270"

*These 4 I_'s

to measure gap
at interface.

IV-7

0 -- X

Fwd

Xa_y

Upper "C"

180"
I

!

x -270 °

I
O" IP37 .... O"

IP38 .... 900_IP39 .... 180"

LP40 .... 270"

Shear Load "B"

(r;/P2)

Shear Loacl "A"

(n/n)
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Report No. 23.276
]_e No. 95

HERCULES PONDER El}

BA-rE F E BR_U^.__Y !_r : !,966
UNIT NO X-259

LOADING NO- --H_.C- 1-37- .....................................
ROUND NO X19454C

TYPE TEST '-_--,T_TR UCTUKAL ..........

TEST FEBRUARY 4, 1966

LOAD PT._ F- 1 E-_--. E---3 .......... LP-3 L P--'---_.--

I. OOOO0

2.00000

3. O0'Jorj

4. 00000
_. llfl _A63

6.00000

--7.00000

8.00000

9.00(.'00

I0.00000

._ 1 I NOc_l%(_

12.00000

14.00000

!5_00000

16.00000

-- 17 nr_r<n,'_

18. 000 O0

20.00000

2 ! - 00000

22.00G00

m,..,w. _,,r v v v..

24. 00000

26.00000

27. "OO0_'J

28. 00000
",; (31 1% _ rt ='3 t'_

30.00000
_ 21 Nl"t NNN

32.00000

3_. 00000

34.00000

_6.00000

38. 0000O

2!._438- 25.2_92

951.7122- 813.1472

!_33.!75 - !2!2-FLBI

2741.0831- 1591.2379

374_B044_----4S82.6555--

4141.6162- 1700.9598

2_L-O4--O.OO&2B3&_------O-.J_OI6635

54.75 - 0.2040054- 0.0002079

I08_9!7 0=49522_-9=-----0_102--

13_.241 0.8029881- 0.363686

159.18&-- 1.1713313_ 0_6_56897

309.995 1.4558893- 0.8327974

1006.uTl -9_----459.5541 ....... 611.611-- _.7321529=----0_3250093

270.5438- 110.0735- 599.044 0.3717432- 0.0474102

947_94_S- 609_497 6056_2-6!- 0_3944___5A

1883.3532- 1106.175 11480.785- 0.5547815- 0.1913043

28!7.6355-----4504.001_--16316.824-_--_9.8250887__2192_

3702.3809- IS65.8548 20743.741- 1.0800955- 0.5682985

_618.5'J02- 2236.45_3----_1569.988-----I.3727764-_-O_-7_45744

5086.40_9- 2059.2794 24742.856- 1.6226805- 0.9521546

5105_6917- I_$7.4441 2_250._44- I_6_3899- 0_9_4_

4679.1564- 1719.2314 16010.652- 1.6407731- 0.9800185

5321.5756- 2375.114 128.453- 1.8629729- 1.1305667

5S22r09OS---------22_3.2975 48.433--_--_.1241849_--I-.328370

5493.8635-- L928.7315 35.798- 2.1213579- 1.3287952

544!.4645- 20X_9_2797---------2_62_-377- !_9_94_4-_49_/

6046.7776- 2537.931 21507.075- 2.0659493- 1.2870596

6614.7827- 2706.1708

6702. °'_°- 26-7_t_92

6794.6159- 2640.7905

5e_.2019- 2610.1826

6562.3836- 2311.4.046

£0_3.00_S- 2_$7._508

6393.4494- 2693.4696

6575.797_- 27!-_4585

6939.6564- 2583.5307

_9_0.6159- 2575._I02

6987.025 - 2592.2758

22731.765- 2.2344367- 1.4084998

24625.4_--_----2._774066---- I_J+404687

27583.303- 2.320942 - 1.4703617

m�nn9 _97 9 _AAa_o I_ t _LO-7_,_._

27549.681- 2.3458193- 1.4963105

282_765_.2655_BS--__JSg57

280.671 2.3588234- 1.4927815

80.042- ---2.42327_3 ....... l_4654_4

21540.628- 2.5150584- 1.6183736

2680_._-_-.-_-LI-O_A3_- 1_6!87E8_

31945.861- 2.4974148- 1.6117307

7274_-_5-----_9.1885 ......34570.541 ..... 2.5093657- 1.6123535

7659.5812- 3000.3823 36426.099- 2.6266364- 1.694766_

7023.0755- _._=°°.._,,,_ --_7S.4_8-. _ 2.5606004- 1.6609296

_ono 6_9 9_no 5579 _!754_I_ - _ 5429529- _ A_01326

..... tV-2-_ ................



Report No. 23.276

Page No. 96

Pr. F-I F-2 F-3 LP-3 LP-5

6815.994_- 27#7.8143 109.501- 2,5930491- 1.6659117

?2T2_9!39- 3038_9025 12.-63-4_-----2_7-1031-98- !:7_
7458.1962- 3078.2556 427.476- 2.7905877- 1.8058276

......._8:53_._188 .......2930.6294_ -21966.237--2.9078584_ .......2.8944686 ......

7R88.1672- 2931.254 32067.744- 2.8913494- 1.8936383

7894._?.-85_-----2-960_-415-6 ..... -36234.87---- .... 2..87_.1175_ ..... _.8867878___

8310.1718- 33#2.9002 39701.475- 2.9072891- 1.9021495

8555_9227- 3357_-267! 60-5-88.285- 3:005Z045- !:96&A_41

8243.187 - 2976.4373 35974.293- 3.0069123- 1.9745984

7-7_5_-96-76- 297_1,481.L-----2-125_5.@2-7-_-_9272138-_-I__9187_,$6_7__

7655.3947- 3033.0724 383.254- 2.9?90178- 1.942422

_0!7_950_- 3313-.9579 2-3.L?4- 3_06839.6-- -2.0044015 .
8341.1523- 3455.7541 374.831- 3.1782642- 2.0864137

8766:83!6- 3295_2!83 2!2_.7_n38- 3=30578!9- _!85Q_53 ,

8789./137- 3277.5198 31051.297- 3.3012276- 2.1867557

8790._69-7_-------328_.9716- ......35820.888 .... 3.2892729----2.18_264___ _

.o



Report No. 23.276

Page No. P7

HERCULE_ POWDER C0

DATE FEBRUARY !8=!066

UNIT NO X-259

LOAD!NG _----_C_182

ROUND NO X1945,4C

TYPE TEST $1RUCTURAL

"TEST FEBRUARY 4, 1_766

Ln^,_ OT i P--T --L-P----_:_ LP-9 LP--_ILI I p-1 :_

!.00000

2.00000

3.00000

6. 00000
5.00000

6.00000

.... T.OO000
8.00000

9_00000

I0.00000

12.00000

!_.OOOO0 ,
I_.00000

15.00000

16.00000

18.00000

----I_000

20.OOGO0

2!.OOO00
22.0O000
23 nn,_nn
24.00000
25 ,_n,_nn
26.00000

28.00000
29.n_nn_vv_v

30.00000
_I.00000

32.00000

36.00000
_35 nn_,,n
36.00000'\

3_ ,00000

1.2305803-
!_3453@2T-
1.4636154-

1.72386_5-

.00466632- 0_0006(18

.00358948- 0,0861409

_0!09_79!- 0_22_777_

.0172295 - 0.367_672
:!180-938_0223
.228_704 0.6583197

0:00_47!9- =O0040&&5

0.09_018 - .0_272_11

0_22932_5- :!086&83
0.3706003- .18159788

0.5.39_33_2/_L7
0.673050 - ,3@277315

! .45 ! 03_*.-
1.2980439- .AI009809

1_286609_- :#30558!2

1.3719107- .A31BI_AA

!.4?45___55_!

3_ 38A _3-_,------0,-36#A 269-------0_36015__3&55
0.1870779 0.189031 - .09092148

O: !67_. !75 O: !55204-_- :073848!_

0.2697732 0.2576791- .12386273
0,-3897__7&_97 - :!852 ?3g_

0.5024552
0-6-31362.6
0.7_24338
0;?5-_0539
0.7655398
0_76&147_
0.8_8566

0_7-1062-
0.9753184

,_908456_553

,49459989 0.95464_6

1.5743013- ,_,.*.5460764

,.SS75n?n_ , #.r.1n_71v_ _ _ , _ --Vvv_

1,788812_- ,_6699136

I_ 890". 755- ',_4_ _22-2-39
1.7977313" ._*5801765

1 o n-.:tonr_ o_ l;, _-j44_?_o._7 !

1 . 88/-,8622 - , 6743_978
I. 9_5_,357- ."=7_L55452

1.98_I136-- .4790161

1.9703922-

0.4959578- .2658065_

O. 629_ 7 L9-_520°-7 --

0.7671701- .39881279

0.7576166- .4116382

O. 74:_O83A_-_-.A._32.-72,0-
0.8571066- .'_,,"_'87",7-,""
0., 9L854488-- .528_5635
0.9829615- .53208822
O_ 9257547- :50429013
0.9516221- .520805_7

2.00_009_-

2.031#52_-

2,0505623-

2.06_1551-

2.975_I_3-

2.0769617-

2.0_I057_-

2.0765043-

2.!055_79-
2.1451113-

2.!_076_2-
2.1387079-
2.139165_-
2.186275_-

2.1855_9_-
2.1_18056-

,'2.!5!972 -

.502_1-0_ 0.99#168t---_0.99788_ - .5448426_

.50834372 1.0282191 1.0327065- .566#2705

.508B_'92 !.046663_ !.048X_2_9- .58_082

.5142339_ 1.0657158 1.069020_- .59299875
_5!351gL9._ 1.0782822 !_08-5_362_--.-60/_I_!-9_
.51459094 1.0843627 1.088_209- .6113128

°53886577 1.075850 1.0894158- .59577857

.539-9-36?2 !. ! 094g-56--------_--,rl-2_2526-- :61-_82-_1-

. 54475599 I. 1565185 I. 1660232- .6690855

,5_779_3_ !, !5-7-1265 !, !65525T- _650_7544

.5508247 1.1563158 1.1610687- .65_23633

.5551-79__57t2_5 1.-16-35359-------._573.6_17

.55885682 1.2039448 1.2187529- .6868959 _

_-.5_0t)_t73-------t-r21083t-3-------1-.2t_2605 .... --._9163_'::
.56920932 1.192799 1.1849263- .67802_22
.5_7_929 !_!78_!38 !_343_9- ._66@7_6_

IV-29
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LP-7 LP-8 LP-9 LP-11

2.1714106- .57135123 1.1903668 1.1998498-

2=71669-12 ..... 573136L4--_ --L.239?908--_L.2515g_5_

2.2459635- .57456406 1.2707755 1.2864816-

55.00000 . -2.462'1263-

LP-13

.66764482

:6937_2.5_L

.71261233
- 2.2917015 ..... 58009731--_ 1.330517l --. 1..345-2979-- .75381891 ......

2.2914728- .584'73808 1.3303146 1.3433061- .74997624

...... 2.2834687= ..... 59134227 ....... 1.3323397 ..... 1.33582Z4-_ .... 7462.1532 ....

2.2951318- .59152076 1.3374026 1.3492854- .7434355

2:33057a8- :59187-773_--__]._373855! !._387160.-9_______15_7_A1/_.L.__

2.334237g- .59419813 1.3807406 1.3946437- .76485639

..... 2_3ui_925 .... °60651405 .......1.350161- 1o3572605- ..... 7394293 .......

2.320059 - .60722B01 1.3598816 1.3776967- .73893875

2.3_-32191 ...... 60383667 .......1.395929_ .... 1.4220581-----._54-80002- ......

2.3939259- .60722801 1.4402797 1.4694102- .T766297

_4_'_448_----.61829448----loS08324g----_.SB_g6_-----.820_6L3A-_

2.466405 - .63203B32 1.5081219 1.5302202- .82511284

.63453721 1.5117671 1.5327125_ .... 822005-9-9---

........................ IV-30 ...........-_,



Report, No. 23.2/'6
Palle No. 99

HERCULESPOWDER CO

OATE F E-RP.UARY 18:1966
UNIT NO X-259

1-OADJ_NG--NO- HPC-187

ROUND NO X19454C
TYPE TEST . STRUCTURAL

TEST FEBRUARY 4t 1966

...... L OAD PT ._ L P- 15 -L-P---/7 L P-_l_ -LP-21 1. P--Z3_-

--_-00000

2.00000

3_00000
4.00000

..... _.00000

6.00000

--7_.00000

8.00000

9_00000

I0.00000

!I.00000

12.00000

13 nnr_nn

14.00000
!5_OOOO0

16.00000

18.00000

--_L.O0000
20.000O0

_!-OOQOO

22.00000

_00000

24.00000

25 nonnn_vvv_

26.00C00

28.00000

v_v_v

30.00000

32.00000

3_.00000

34.00000

36.00000

-_7.nnnrw_

_o.00000

__0. n,_ nnn

_004!!2_3 i

.04542814-

_!!085962-

.18339509-

.3346353 -

;000027_7 ;000569_9- 00016445- :000/564&

.00801829 .00129833 .00304524 .00153853-

_0222-_33 ;0099__438__0/_

.03659632 .02501666- .01714663 .00912690"

_05375684_-------_04287666-_----_02624120 =01415974_

•06839537 .05978666- .03363483 .01903612"

;!_L¢_1-73- 04318914

.08992155- .02417824

_073344! - _0!_3_44

.12394592- .02234157

.!_432983- _03237472
.242_4427- .04195556

.30_! 5407- .05-50041_

.36716409- .06596932

;37875481-

.37651145--

-3S286765-

.42549158-

.489237_9-

.49110538-

_45671175-

.47316309-

.4942YY?Y-

.51368317-
K999K_9--

.53178242-

.54111194-

.5222_32-

.54073876"-

.57768364-

.57544456-

.57395184-

.5745!!_1-

.59484995-

".60119_03-

.58869247-

_0277399_-------.02145386 ........-_0042505_

.00959499- .01178316 .00049546

;0072L999- =006-7-900_42_B_

.01443999- .01101499 °00565868-

_02561833-----------.01698Z02---------,,_O95962_

°03689166- .02309994 .01382074"

.05028666_-----_0302055_--_838420,

.06358666- .03684468 .02284334"

=06_S_621_99-- =05802_37 =0_305!96-

.07042393 .06725999- .03888856 .02323450"

.0Y6920_! .06887499_------.040,_2888 _02_6608_

.08559404 .07865999-- .0450339i .0_532065"

_09_52_9--.09440677 ..... 05222178 --_029_B_95_

.I0049425 .09415393- .05299393 .02951903"

.Q89"_865 :0S&_42_09- _ :0491628_ :0_508596"

.09130487 .08988713-- .05002701 .02625941"

.094769_2 .0943435-_-----.O5197487-----._22-9022_

.09782372 .09823109--, .05375812 .029675#_

.098974! _I0_56_9_-- 0-5508870 _0_02_52_

.09965885' .10186576- .05566482 .0310575_

.0998642_ -I034_5_1506_06Z_

.I0061751 .I0426781- .05699540 .03293510-

.!05!_319 .!01202-04_----_056515-30__4056_

.i0842368 .I0515277 & .05849059 .03220494-

.I-I-2-I-4874 . _)_2424_---.01974143 ....... --.X)_31437_

.II094357 .11169519- .06154955 .Q3481263-

.!09!6322 .11109468- _061_5929_

.I0720482 ,II046256- .06117918 .03353486-

.1_164_--_II055_-_8 .... 06090483---_0_350879-

.10861541 .11536148- .06229028 .03588178-

.!!os_o_l ,_%-703_9 .... .06316819 .........--.4_359860_

=!!0_R621 .11428688- .06289384 .03507340-
_!!043685 _!!349673- ,0_281!54 :934692_5.
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PaKe No. IO0

44.00000 .6575443 -

LP-17 LP-I9 LP-21 L.P-23

• 119411559 ..... .i1697338' ..... .06480055 - - '03-580'355---

:!Z385RO , _1222R_ -17_ ----.0_-I._62! =O:',765501-

.12737763 .12588624- .06840820 .OB921962-

•-126514B4 ..... .1299950-_ ....... 070Z8T47 ....... 0404-97.B _-----
.12250219 .12888879- .06890202 .0396107B-

45.00000- ........
46.00O00

--4T_O0000
48.00000
49.000-00 .......
50.00000

51_000o0
52.0O000

---_3_00000
54.00o00

._>5_5-158 ........12084509 .--. 12926806 .... 0686825 5...... 038 77632_---.

.65885043- •1199549[ .12948931-- .06849050 .OB859378-

.6.v8_I_56 -- _!22378__L.%34B6- =07-0-19/_45 :040/_7-0/.=--_

.67937537- .1244195 .13524158- .07108308 .04083639-

._685_3_-_----.-I 255287-9 ......I 32.-5.5508.......07098705- ........0397411 _--___

.68049491_- .1349099 .13631618- .07340130 .04195770-

.-7-01-95_8 ------.-L3 a 6349-5 .-I39192-3,I--------I-07462_2_L-----_0-_19 _-gk
°72378388- .1426476 °14371195- .07681691 .04472185-

7525 ! 8.78 -. ,. !4-2-3-4631 _.1-4_-0.569-- :. O7 _..-5-7_4_-L8_
.74804062-- .13882669 .14737824- °07736560 .04508692-

51_. 00604) .... _7-4t.,4-2222 .... -.-L36P.409 --_ 14668291-- --.07683063, ......... . 04-4539-3-_.------

-'1" .................................... ...... 'EV- 32 t



HERCULES PtiHDER CO

I_port No. 23.276

Pap No. I01

DA!E F E_R.RUAR Y--!8 -:1966

UNIT NO X-259

LOADING-NO_ -___HPC- IR7 ........................................................

ROUND NO X 19454_

..........T-YI-_F=_-TE-BT ..... $1RUCTURA L-................. :...................

TEST FEBRUARY 4' 1966

....... Ln_ n PT= ----L.P---24 LP-25 ........... _,,P-_6 ............ LP-2Z .L,P-28--

6.0O000

7 . O0 000-- --
8.00000

-----g_O0 000

10.00000

.....1-1_0000
12.00000
I "_ C_(LfXCIN

-_im T.s _ _ v v

14.00000

!_.00000

16. OOCO0

_OOOO0

18.00000

.£9.00000

20.00000
_l F'}i_,ri N ¢"I

22.00000

--2-_k,x-)O00O

2h,. 00000

_-LLfi_OOO@@

76.00000

27.00000

28.00000

---2-0.¢.)0000

30.00000

.....3 ! .'O 00 ',)tO

32.00000

33. rO()oIorJ

---I .00000 .0000 ! 374_0.00133 _,_0019537 ---0 0024548---_O-L645J,-
2.00000 .00228226- 0.10511:9 - .16145327 .02547039- .06130158

3. O0('O'J .0036_337- 0..3035289-_ 3.823598-3 _ 082 9630_1-38

4.00000 .00430580- 0. 516247I- .61169725 .14528772- .21801611

-5-.00000- .... _,00664057 ..... 0. 7659765 ........67427949_- ......22104372 .........31,408822

.00809792- 0.968965 - .69291633 .28508825- .39038562

-. 00.341414-_--:--0.- 5"011479 .... ,. 30977228- ...... 15355946 .......... 21134215.

.00603563- 0.2392364- .16361627 .07125158- .I0711298

_O0! 19612- O_ 2-022254-------.-i 1986757,---.0521692_A- =092-8-58"Z2-

.00131986- 0.3512235- . I9049328 .09295465- .15037015

.003Jo02 ! 3- 0.-53 I-3186----_24071602- ....... 14356785- _I_2633 -

.00482575- 0.7035918- .26033428 .194508&4- •28368461

.00614562---------0.-9050541 ..... .2 6-79854 ....... .2524 I08 ..... _3602-2919.

.00753423- 1.078472 - .27720598 .30548095- .42589769

.,J0787794- !. 1_L3464 - _27956017 _._1408028- =4-_5867-4._

.00859287- I. 1057533- .26308083 .3179295 - ._,3421955

.0099L. L_-3-------1-_1-05181 ...........° 26033428 .... ,32489086 ....... 4456723_L

.01073765- 1.2404569- .29976697 .36305551- .49560944

.Jll_ LS, 213.2-- .1_.4263445 ....... .,,.32978291 ..... 42185855- .... -._5 _:_6726l>-

.01176879- 1.4347246- .32782108 .42603536- .56735324

_O !093()!3- !- B406 381--------..32-1-5432 4-------.3 89262-99-- _-5ZR_30LI_-

.01095763- 1.3B0063 - .32056232 .3987632 - .54822155

. O I 0 _.02b_3------[-.A-4t.9621 .... -,,32370124 ....... --41686274 ....... _11-97 l-2-3-

.010'J33_9- i. 493005 - .32860581 .43127686- .59209246

.0105_-2- @-T_-- -I-,.- 5242402 ...... . -32<321-344- ....... .43922-10 ..... -.60347252-

.01053142- 1. 55261d5- .32664398 .44790223- .61378054

.0 !07_-5 ! 5- !, 5J-3-569 - ,32860581 .4511-7-8-i-6- _6_90954-9_-

.01055641- 1.5813778- .3288020 .45183335- .62169709

.01-2-2--7:/-4-9--_5147172 .... r32-350507-- .... _.451260 C_7.- ----,6,0-5-1218 I--

.01260746- 1.573188 - .32448597 .46706645- .62804684

.0 !2-_5864----I-.62-3659&- .32546689 .......-,48229955 ...... 6_-726097-

.01208501- 1.6884155- . ]2468216 .49180458- .66779454

.012 !9500- !. 688-2-2 5-- _ 32x_ 28979---------/_906_5602-- _&P,,02--

34.00000 .01205751- 1.6876537- .32134705 .48975368- .66226945

------_._.-_00000 ......... --,-01--I-6-58-8-0-.... 4 .-68-7082-3 ......... .-32566307 ......... .48868776 ..... ,66350641

3.6.00000 .01159006- 1.7562188- .32213179 .48860573- .692946[

• _u, 00000---------,4%_2-54------q, 7670749 .... ,32507452 ........,48950757- ,6949252,¢

Au nnnnn 01197502-- 1 _73&411 I-- .32428979 .48901536-- .68065895

l " ] O A n n _' n 0 _ "_-' '" _- !. 7!9460_-------.-)2468216 ._.88_/v0-]4-----__

...................................................... IV'33 ............



1_po_ No. 23.276

P_e No. 102

L{_AD PT. LP-Z4 LP-ZJ LP-26

40.OOuO0 .01391357- 1o7360301- .32468216

4Z.O0000 °01472474- 1.8640183- °32409361

LP-27 LP-28

.48942553- .6922864
=4884_206- :7_!9734_
.48885183- .74110516

43.

44,
45.

4b.
---4T_

O000U ..... o1411980 ...... ],_9466773- ...... .32370124-- .... ,.4885241 .- ...... 76757615,..
OOOO0 .01253872- [.9462964- .32566307 .48876979- .7614738
0_:0_ ......._012-442-4-_ ...._L.g451.537_ .....32389743 .......48877021- ......75759799 .....

OOUO0 .012_9747- 1.9472487- .32428979 .4890978 - .76452497
I_0009 _0!2_!'-/_06290L_.3_4485_8 :4_926_7- :7885_0_

00000 .01238748- 2.015052 - .32782108 .48893401- .7929751

OO000 .... .-01334g_8 ..... _,976008 ........ _.32507452 ..... _48844192 ........ 77376095--.__
_o.ooo00

-51-.00,}00
_2.00_00

--33.00000

54.000U0

5_.00000 ......

.01521969- 1.9916256- °32546689 .48909753- .79396467

_015-72-83-9_---_2_0481g-18 .... 3_487834----_4891_95&--_-B1&O&50____

.01597586- 2.120566 - .32527071 .48934377- .84195879
:01_5_%2_6- 2:2!5224 - .325_668Q :48926!6 -- :873707_0

.01387233-- 2.2123671- .3231127 .48852397-- .86884211

_CL].39s._,232--- ..... 2_.-125575---_32370125--- ..... &889-337-4____,.B&_42.2____
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Report No. 23.276

Pap No. 103

I_EIKCULES POWDER CO

DATE FEBRUARY 18:1966 _

UNIT NO X-259

_._DI-N-G-_------tIPC-I07

ROUND NO X19454C

TYPE TES_---,_CIURAL

TEST FEBRUARY 4, 1966

LOAD OT. LP-29 LP--30 LP-3J. LP_32 LP----33L__

! .00000

2.00000

3 _ 0(3"20(,)

4.00000

----_00000

6.00000
.... 7.00000

8. 00000

9_00000

10.00000

1! .00000

12.00000

14.00000

15_00000

16.00000

- I?. 0'3000

l_.OOOO0

20.00000

2! -00000

22.00000

_j,J_ vv_vv

24.00000

_vvv

26.00000

2?.00000

28.00000
_)O iF_ i"l ir'l lf'_ tl'l

_vvvvv

30.00000

- 31.00000

32.00000

_ _-_vv

3_. 00000

...a, _, m %.v ik.,V_m,F

36.00000

38.00000

.00008181-

.00981917

_000907_5

.01095592-

.02_71-2_ -

.03855166-

.0002_8_9- _000520_3-- 0000410_216__

.01476971 .00051581- .00110788- .03486057-

.031-_9!9 _0011-__8677!- _09099_9Q_

.04896382 °00395128 .011858SI- .15087177-

-07035752-------_00771075------_01916238- _22461-9.5_6_
.08934971 .01116333 .02552248- .27611691-

.015_0A_I-8_-----_05343949 ..... .00698188-------.0119 816.1------.-L206486 _----

.00140038- .0294499

_00!8!531 =02_07-@_-

.00370689-- .03607389

..0120268 - ,0_1-0_263

.02026433" .06418109

,0_07260 - .08-1-7-2572

.04085817- .0963164

°04415318- .09998644

,045_0069- .!0_14%5
.05329684- .ii439Bi :

.0_5_!_9 - .13_7_369

.0661474 - .13221126

_057!_84_ _- _!24602_3

.05955737-- .12809365

•06565315-- .13668693

.0_41_5- .

.06845391- .
h_011901--

.07092517- .

.O71O0754- _

•07454968- ,

.0770209_- .

.07833895- ,

.07545581- .

,07858608- .161_8214

.08: 5068

.07940983- .15906528
OVO_OOQ_-- l{aKga)

.00260861 .00455465- .05271766-

=00207/-5_ _00237-99_-4-92342=.

,00318404 .00709869- .13704152-

,00617627 _01-31-T157-_3_

.00797929 .01924444- .27082887"

,01420169 .02560_55- ,331_45_--

.01480771 .03155433- .38801992-

_01-53447_ _0_2-5801_-5_8_I_L__

.01569004 .03344184- ._5755269--

,01-57_449 _031_1846- _3204144--_

.01634219 .03532936 - _ .35340361-

.01-94495L------,0_I03294_ _98_3668-_

.02044692 .04173050- .38854873-

_0192-I-qL_4 =0_02-122.8-- =4!_6002--

.01898917 .04119707- .44557818-

._191_048 .0_33_18!- _484_324_53_.02102235 .04525933-- . 046 -

!_93-723-3------,,022_3485_-.046&_342_ 4_6_87,147-_-

14178919 .02182795 .04735201- .51277694-

1497584-9 02-26-_35_ _0_79254-7- _5320!726-

14456411 ,02351588 .04862403- .51485147-

!4!5_065 ,02343_4_>2_309- =422-83-9_2-

1465334 .02328571 .04804957- .43939524-

15474053 .02_66674----,0492-3952_ _452_I&72--

15575328 .02451329 .05141427- .52164456-

!55_E_77 .024_5-165 _05!37324- =53075_

15458961 .02405295 .05092187- ,54417973-

15458961 _024628BB----_05207080_---,560&5062_

.02451329 ,05453277- .5913653

.OZS12708----_O550251T .... ---.-5_4402&.- ....

.02574087 ,05387625- ,54784069-

__0Z_54906 _05_50695- _5_9866-"m"_"_
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Report, No. 23.276
Page Mo. !0_

........................................................ ¢'¢-36 ......................................



HERCULES POWDER CO

Report I_e. 23.276
Page Ne. 105

DATE FEBP.U_RY ]8-:!066
UNIT NO X-259

.........--LO,_D-ING-NO .......HPC-187

ROUND NO X19454C

-TY-_-ETEST STRUCTURAL

TEST FEBRUARY 4, 1966

--tOAD PT _. LP--5-_4 1,,-P--3.5 LFP-_36- .......... LP--'-37 LP--38_-

-l,,-O0000 _00082581- .,0079456!. 0.-0016547- _ 0005-290 -6-_-_.-_3_.2_3 B3_
2.00000 °00127626- .03071856 O. 0023442- .01347523 .0023B542"

4.00000 .00307804 .13143058 0.0180644 .05871933 .00978847'

5. O0 000-.... _ 007432-35-------_ g60 g396 .......0.2021558 ........08824234 ...... 015 54639;
6. 00000

-7.00-000

6.00000

---9. 00000

10.00000

I-I .00000

12.00000

•t_._ .(: 0009

.01493977 .21¢785254 0.2090506- . I090677 .01957694-
-_00548042--_, I0856/99 ...... I. 0758582 ..... °05324757 ......... 01110456"
.00217715 .0499352 1.0735107- .02396957 .00641597'
.0!959L_ v- _036!88P9 !_0ff51103-- :.0-298-0 09-51-

.03340803- .05161841 1.1080332- .05341091 .01316097

.. 01;,46&9! 7- .-0-7826922-----I-.-1490459-------.0801-1637--------._173-5603-
.05,'_-72912- .11081127 1.181497 - .10747517 .02155109

-. 053 67_I f._144781 .... ----1.- I 97377-3------.I-4112241 _ 02-08g-30_-
14.00000

- !5_OOO00
10.00000

I-?.OOO90
18.00000

-49.0O00O.
20. 00000

2! .OOOOO

22.00000

24.00000

26. ooooo
P.7.OOOO0

28.00000

--_-V.O90@0

3o.00000

-3_-.O0@O0

32. OO000
---_. 00000

._.54. ooo0o

--_9.-00 O 90

.05698134- .19342878 1.227619 - .17476965 .02253816

._25555_.93 - _20-_226-9 1_2299665- _!7836306 _0!g65_

.03438400- .2160II_3 1.229276I- .I6574533 .00830786

.0 ! 3-363_I------,_-7-59 O602--- _-. 2-190575---_].429191 I------. 01834 _l. O_

.01869348 .3228956i 1.24004-71- .i5680268 .021352523 _

.02_,-97-86 5 .3-/_/17911--- 4-. 2606 984 ....... .1-7917973- ----.-03043474i

.03002969 .37339188 I. 2704269- .1795064 .03125730i

.03032999- _ 2806-7512---------I-_-I-54442- -I-9-73-9 _15-I-0.

.02995462- .30003203 1.3307722- .20760021 .00164512

.030_-5-52 I-'---------I-31-840705...... I--. 3380909------_21666954-------.-00139$3-5_

.03085551- . 330_-70C,5 1.3494143- .22920141 .00172738
. 3-322 g35-3----1-.364U 51.8_-----.-2383074- - ..... --003783-7____ _--

.04076531-

.04369320-

.03063029
l't _ _/_/'l'_l&..'4

.01779259-

.03,]_. _914 -

.04481932-

.32920765 1.3831082- .24887384 .00682725 i
3 I-_9_ !. 3_9608-8-7- ,_26_1592 7 ._01310-7417--_

.32471909 1.3994028- .25833145 .od6745oo

.39892-056--------I-.-3833844 .... .-20163844---- ----.-02-303169_

.41771639 1.4028551- .20853939 .03158632i

4344>0S75----I-.-4-I 16928 .... .@. 1580785--- -_341362&
.38966291 1.4622337- .2579238 .01036426,

_3703-060 !_472864_2- .2J56-7_9g-3 _ 00._7-0-1,-52-'
.34912562 1.4827979- .27577912 .00830140

I. 4,896927 ..... .2848698@ ....... .0 ]]3654.51
1.50858'¢5- .29820019 .015299&3
1.5070676 ..... .-29575425 .........-00740304:

1.4990696- .2827908 .0041 lL2 c_O
!_t,.B-9.I-@I-I- _2-Z25!?8T ;09379w_52,

3, _,-00oOO .... ,_05_5-2-7-9 :;--------. _3453384 -----
36.00000 .05638075- .35978595 _

-i3,7-. 00 _ 00--_ 2-I-1-0_---.-3-704_627 .......
38.00000 .03626085- .37226974

.02582553- - 3 _-0_.05_-6

............-'£V:-37 ..............................................



Report No. 23,_76

Page No. 106
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Repoz_ No. 23.276
P_e No. 107

HERCULES POWDER CO

O_T-F.-.---..gE-SRUJi_Y-|StIg_
UNIT NO X-259

--4,;OAO|NG NO ........ HPC-IBT .................
ROUNO NO X19654C

.... --TYPE-TEST ........ STRUCTURAL ..................
TEST FEBRUARY 6_ 1966

+- LOAD P T-e- - - -LP-40 ......... LP-4], • ...... LP-42 .... .... LP_43 ........... LP-44 +

t+ 00000 -000411_4--_0000A080 .... .00015187 .00048886--------.00008633--
2.00000 .00333030- .00222056 .00006151 .01356868- •00096268-

---+.-UO000 +0_501-60_,_--.0067569+ +00006161____.027+3239._____.00_380S_ -
4.00000 .0002229b- .01110270 .00191869 .04|B0536- .00235838

-,5.00000---101249891 .... _01516233 ...... _-.O0226377-----.05622006 ..... .00322120-
6.00000 .01661039- .01796866 .0030229T °06552254- .00660060

-+ 7.00000 .... .01036094 ...... .01532581 ..... •00222_36-+---.05293763 ........ +0036')443_-
8.00000 .00579719- .009|8186 .00202911 .03463993- .00264599

---9-.00000 -00415260--.0087459+3----.00421007 +021L8902-- +_02272_0
!0.00000 .00818185 .0121725_ .00625168 .02575666- .00648668

• tt.O0000 ...... .012R6896 +_.01555740 .......... .00543859 ...... 1033550;_ ..... .00661498
12.00000 .0155_16t .01855445 .00646005 ,04093936- •00713267

--t_•010000----'10t_88357 ..... .020R1586 ......... o0065566_------.05205766 ..... .00916031-
l_.O0000 .01615813 .02286568 .00666710 .05926501- .00ql171T

: i".OOOO0"; .0_5376_.5-- ._n_32_07_ . 0066_-qA9....... .05997736- .00920345--

16.00000 .00526270 .022q9553 •00676372 •063539|2- .0091171T I
--+47.00000 .0t_3_908- --_02296828--.O06555tb--_-.OT307907 ...... •005-19132-_

t8.O0000 o01763826_ .02266858 .00421007 •079671B6- .00536950 I
4+9.00000 .022366_T .... .02313176 .... °00353370-----.0912676 ..... +004831811

20.00000 .02355880- •02332268 .00366468 .09162636- .00458736 I

21.00000 .__]7 .02392189 +0066_t.88. .08.5-t-8-78l,--_..00_,1.-60_
22.00000 .00106898 .02434420 ,00673612 .08692129- •0t0325121

--g-3-=O0000 .OOt-35679---.O249163b--_O0662569 .08678692- +G1,038264-_
26.00000 .00193239 .02566766 .00756633 .08762856- •01_00100

-+_-=00000 -00_32_807-------02559751--+-0079666-3 '.0880073-----_.0_2T42_
26,00000 .00723621 .02586272 •00882065 •0879q32T- •01136613 I

2.0.00000 .00966198 .02625161 .00895868 •08789§08-
2_00000----.0t9735t2----,r02661689 .00660332-----09624t32-----.+006ST184-i
30.00000 .02150306- .02633315 •00465853 .09957982- •00647117 z

--3,4..00000 -02_6r._t2T----_02633315 .004320S0 .!0228TOg"-.--_I_399Z_
32.00000 .00172682- .02576099 .0080612b •10228709- •01028198
_ _n_n • -002_3_ _ r''025502|5 "00893088 hOg?on23 +ntt¢_=t_ '

36.00000 .00933307 .0256885_ .00896668 .09858388- •01320120
.... }_O000O -0134_34a_-+--O255702&---OOq2897T-----OgT79835 .... _01366137

36.00000
3-7-+.OO0OO

3_.00000
¢?•OOOOO

•01467800

•00690729

• 0256iii3 .010_,6307
• 026&S 576--.009 S 106
.02660126 .0090551|

.098_eOS-----rOt-)S89_

.0989906T- •0_08616 _



P.spo_ No, 23.276
PMs No. 308

40.00000

_-4.1-.-0.0-000

42.00000

3,. 00000
44.00000

-_ 45.00000

46.0U000

--_?_.OUOOO

48.00000

-49.00000- --

50.00000

............ _ .............................................. .......................

IV-40



..... HERCULES POgOER CO

bporf, No. 23.276
- ................. PaLe ]go. I09

............ 0A TE ........ F EBB_ARY 1B, 19_66_
UNIT NO X-259
LOAD!NG.N_O HPC-187
ROUND NO X194540

.............. TYPE.._EST STRUCTURAL
TEST FEBRUARY 4,.1966

LGAO PT. 5-13 S-19 S-25 5-33 S-37

1.00000
2.00000
3.00000
4.00000
5.00000

6.00000
7.00000
8.00000
9.00000
1(1.00000

1].00000

.00019084 °_00033424 ,,__00012902__________,0002316 .0000473_

.00467557 °00635070 •01037317 .01140022 •0091151_
....... . 00963740 . 0 !401451 __________.0293132__4 .02900238 .0234151!

.01450381

.01987117

.02244750

°00815839

.00367366

.00248091

.00341125

.00524809

°02430456 .05364633 .04812285 •0397277
.03648071 .08166938 .07275042 _06_!541J
.04201967 .10166741 .09297746 •0789582;
.02466268 •03682218 •03201327 •03615261
.01809711 .00962486 .00967016 •01439471
.01606775 •0052640 .00409173 ,_079550]
• 01718986 •01635968 •01392217 ,0152236_

.01900435 •03119693 •02462757 •0247883J
12.00000

? z ooooo
 ooooo

/
_ 1_,00000

16.oo0oo17.00000
-18.o0ooo

19.00000

_21_000o0
22.00000
23.00000

-24_000o0
25_000P0

26.OOOO0
27. O0000

- 2e.OOOOO
29 o00000

.00710877 .02103371 .04569873 .03541018

.01078243 .02588030 .06711597 .05424757
.01195133 •02747991
.01245228 .02783B03
• 01502861 .03118051
.02268605 .04703338

.08130813
.0864306
.09152647
•11196317

.06899324

•07241588

.08054787

.I0190721

•0346374_
•05033_3_
•0625766_
_0653447_
•0725658
.09020%!_

.02502384

.02719464
.05534182
•06114340

.12256858

.14088936
.02600189
.013788!6

=05942441
.0_326116

•13768967
.09658404

.11642127

.13572187

.09331201

•1025865
• !204652t
• 1198460. _
• 0906066 _.

,01593510
.01743796

.04598289

.048ZT_BT
.01767651 .0485613T
.01753338 .04808388
.01610209 .04674689
.0140982T .04433553

.10509933
_11369204

.1005433

.1089069
•0951286E
.10130802

•11823352
._1900764
.11769164.
.1134856

.11364198

.11_912!
•11356478
.10885543

• 10450422
• 1055459_
.1048356E
• !01592l_

• 01521945 .04540990 .11745941 .11392506 .1056880]
.02647899 .06510662 .1456630B .14326198 ,12699601

- 30.00o00
31.o0o00
32.00000
33.00000

:3h,O0OOO
35.oooo0

-36.000OO
37.00000

38.00000

'_ .02769559 .06847297
.02829197 °06976221
.01870228 •05651169
.01595896 .05221422
.01307251 .04794063
.01242843 .04755863
.01326335 .04868075

_,_1438453__j_0_965961
.01564884 .05159347

.15309461
•15794575
.13552214
.127_7132
.11911086
,11730458

.1503646
.15582025
.13410062
.1259429
.11683301
.11356478

.1327492!

.1371292_

.1222609!
•_16484!
.1105651_
.I079608_

.12445227 .12061593 •1127670;
,1294_0_ __!2630318 ..... .1169102(
.13005172 .12717614 .1175495
.J__9____131_296 .1207930_

zV-41



_erpo_ 1_o, 23,276
Page No, 1.1.0

COAO ..... S--Z3-............ S-'Z--9 5-25 S-33 S-37

ooo00

bl_.OOCO0

b2.000o0

i_3.00000

_J._.O0000

_5.00000

_ .o0000

+7 .00000

._.00000

_.OOCO0
.o- .

_0.00000

:_ .OOGO0
" OCCO0

"3.00CO0

-:;_.OOCO0
-_ .00000

.02919846

.03077288

.03139311
....... o02213739

.01669846

.01433682

.01376430
°01462308
.015624q9

.0213024T
.03282441
.03377861

.07336730 .16705453" °1683013

.07733052 .17634394 .X7895524

.07861976 .18091123 .18441088
°06508274 .159L5853 ,16616537
.05655943 .14274724 .1493867

.05300209 .......1357027T .......°14133192

.05278721 .13451579 .13834676
_.05374221___ .... .16!30222 ....... _1.4%26561 ........

.05491207 .14674685 .XSZ21383

.06274301 .L5755869 .Z6315447

°08155637 .19027805 °[999543

o,0845884.7 ....._=!9698707 °2074172
.03466124 .08666558 °20462503 .21583227

.14506058 _

.1523290

.15628283

.1427167 .......

.13097358

.12562287

.1233026S
.12739856 ....
.13229941
.14058589

.16464033
....... .1702041.

.17635976
.02578720 .... .07417g05____ .... ,19676872 .... -19815291 .... ,16407211 ....
.01989502 .06508274 .16958331 .18078237 .15235268
.01753338 .06128665 .16248724 .17272758 .1472387_____

....................................... IV-42 "-"



HERCULES POMD_R CO

P..epo_ No. 23.276
Pa4_e No. 3.].3

+ ........... _...

I

OATE FEBRUARY 18f1966 ....
UNIT NO X-25g
_OADING NO ..... HPC-187
ROUND NO X19459C

.... _TYPETEST .... STRUCTURAL ...........................
TEST FEBRUARY 6t 1968

LOAD PT. S-41 S-45 S-46 S-47 S-48

zooooo ............
2.00000

__3.00000
4 .! 0000
5.¢0000

.00019084

.00789445

.02253854

.03889986
.0613907

6._0000 .08061606
7. _000 .02559138
8.0(000 .00601028

..... .00037553 ..... .00012537 ..... .00050044 ........ .00049818
.0183387 .01662708 .01520081

..... • 03767883 .0390893_2 .03834608 ....
.0588360§ .0621790 .0640561

_+_08230509 .08897056 .09314407
.09557404 .10572313 °1144127

...... • 03586374 ....... ,03896383 _ .04009761
.01708691 .01674477 •01194¥96

.01266134

.03355568

.06124847

.093266B6

.11538662
..... .03835825

•00717268
9.03000

10.0'_00
11. OOt'O0

.01840129

.oz22e899
12.oo_o •o364z7o4

.05282547

.0591470
____,06114786

.07147712
17.00000 .08984413 _ .10366031
18.00000 .10343881 .11785588
19-00000 .1220659 .1313126
20.00000 .12037253 .12624286
Zl_OOOOO
22.00000
23.00000

e 13•000f0

16.00©OJ

.00357754 ...... ,0119545_8____.0079135 ....... ,00694358 .......... •0.0218299
• 01144815 .01832116 .01832855 ,01559279
• 02146528 .0303052 .03315403 •03262011
.03193557 .03996773 •0477293 .0497098
• 06886929 .06104962 •07037413 ......... .07672063
.06196311 .06995922 .08351063 .0905629
• 06489671 .0732866___ ...... ,08663837 ...... .09368146
• 07159864 .0835746 .0961467 •10222631

.11569938 °1256100 . .1_8277.6_s
• 1318245 .14312534 •14451394
• 14751043 .16207944 ........ ,16678044
.14242819 .15782571 .16266395

• 08106721____07554543___.,08903331 ...... ,10434138 ....... •11289177
.08767375 .08569715 .09938602 .11528866 .12318301
.0954012S .09300788 .1085466 •12567256 •1339!085

24.00000 .09988511 ,09544887
25.00000 ,10098222 .09419708
26.00000 .10021901 .09031653
ZT.OOQO0 , .09_78286 •081_9!_2
28.00000 .10088682 .08681152
29.00000 ,12612046 .1363197S

• 11174652
,11124457

.12986373
.1z_55o_5 ......

,10710349-- ,12804964

.10459374 .12510956
.15334559 .16814725

.13827683
.13958662
.1379660
,13210209
• 13634333
. !__TZe3o44

30.00000
31_00000
32.00000

.... 33_00000
3_.00000
35.00000

.13246464 .142Z0316 .16037289

.1374255 .14545781 .16407477
• 11767745 .10721568
• 11 O! 16 8S_______._Qg63.25_1_.2 . ..
• 102222_ .08468348
.0989788 .08305616

.12661678

.I1494645

.10246046
.1010801

.105q1924 .08750001 ,10660154
,11109476 ....... ___Oq2QOb45______,l!2!ZZq?
=1!!836!2 =09707619 =!!Y260!7
*!1565017

.17634193 ,18131292

.18165909 ......... .18773715
,14750418 .15867219
.13663198 ,14838095
.12467168 .13777786

,, 12304526 .1359691_
.13023906 .14488817
,13526344 ........ .14981549

• !045243.3_____._ )_ 3.T3_0. 5?____,,_ 1.__53147.6 ...... ..15642683

IV-43



_po_ No. 23.2?6
Page No. ].].2

" LOAOP-T_ .... S-41 .......... S-_5

00000 .14551076

41.00000 .15340522

42.00000 .15819913

43, 00000 ....... _140025 !9
4_.00000 o12485639
_5.00000
46.00000
47.00000
48.00000
49.00000

S-46

.15152898 °17066285 .18979121

.15941525 .18013715 ..... .1994246S

.16166847 .18289787 .2033656
• 12530402 ,14744769 .17102477

,.LO277L83 .12366782 .t4881782
.1178444 ..... .09357118 ..... _.113q4255 ......... .t3955qT2
.11536396 .09213163 °11318963 .1389341T
,12139809 ..... .09645029 ...... .1te37736_. ...... .14487688
.1275514T .10227111 ,12454624 .ZSOaSZZ3
.13787866 .12355151 .14_8751g .16g08558

-!

.1971551q
• .2073216g

.21218664

.184q304S
• 1647222
,1564892
.15511704

.......... .16241446
.26852683
.1826850g

50.00000
5L.OOO00
52.00000
53.00000
54.00000
_5.00000

.16726225 .16761446
,17310557 ...... .17237126
.17985522 .17700288
.16397091 ........ °14301682
.1485636 .120ZTZ68
.Z41J37eZ .1_.Z40917

,1q042712 .21143516 .21967118
.L.g594.B56 ......... .21837875 ...... .22715571
.20140726 .22475934 .23426602

.... _16846682 _.19554625 ......... .210564qg
.14481245 .17383974 .19035674
,1349616g ,16_3_q3_QO9_________!8212_4_

i

IV-44



................ HERCULES Po-*OERkCO.....
Repoz,_ No. 23.276
l_q_-la_-;-'D.3

__OATE FEBRUARY 18,1966
UNIT NO X-259
LOADING NO HPC-IBT
ROUNO NO X19454C
TYPE TEST STRUCTURAL
TEST FEBRUARY 4, 1966

LOAO PT, S-49 S-50 S-51 $-52

1.00000 .00050256 .00031325 .0004415 - .00012611-
2.00000 .01519556- .01653528- .01687913- .01624193-
3.00000 .03221964- .03501958- .03697035- .03575744-
6.00000 .05201801- .05539005- .05951786- .05678382.
5.00000 .07760023- .08185907- .08648951- .08731614-
6.00000 .09230833- .09770276- .10914756- .10872024-
7.00000 .02606021- .02854379- .03275056- ,03009164-
6
9

10
11

• 00000 .00598995- .00496607- .00655011- .00232926-
• 00000 °03039113- -.0272234B- .02796394- .02379632-
.00000 .05889069- .05821928- .06140731- .05867242-
• 00000 .08896657- .08864922- .09642523- .09524825-

12.00000 .11916854- .12052522- .13005756- .|2993548-
13.00000 .14022796- .14303332- .15909218- .162230S -
14.00000 .16172874-' .166!7015- .18686718- .lq244805-
1_.00000 .16235926- " .16711322- .18674122- .19458847-
16.00000 .13966069- .14422789- .16606775- .16972193-
17.00000 .10643201- .11090584- .12690845- .12868756-
18
19

20
21
22

• 00000 ,12246725- .12932727- .16592897- .14812897-
.00000 .13650788- .14649127- .16646106- .17091805-
• 00000 .13297696- .14183876- .i6i86338- ,i668Z609-
.00000 .16746668- .17578953- .19940057- .2069902S-
.ooo0o ,1783745 - .18647773- .21124116- .21876251-

23.00000 .18638212- .19515404- .22138124- .22921275-
24.00000 .19262428- .20257291- .23089151- .24029252-
25.00000 .1974793 - .20854573- ;23832336- .24816167-
26.00000 .20567608- .2169076B- .26865239- .26012279-

27.00000 .21349454- .22715578- .26074491- .2735947B_
28.00000 .20208211- .21695865- .24934519- .26196843-
29.00000 .13890386- .14982348- .17420783- .1808017 -
30.00000 .1459657 - .15661363- .1833402 - .18992993-
31.00000 .15195565- .16615825- .19033119- .19691774-
32.00000 .20012749- .21439281- .24682592- °25854896"
33.00000 .20870258- .22369784- .2583516 - .27120256-
34.00000 .21910618- .23375732- .26956237- .2B297482-
35.00000 .22629413- .23966727- ,27793896- .29248075-

7

36.00000 .2346B006- .25199014- .29374741- .31004471-
37;00000 .2226371 - .2405474B- ,27989139- .29757997-
38.00000 .20819816- ,22357209- .26213051- .27812742-
39.00000 .19691183- .21269527- .24940817- .26320749-

iV-45
l



Repor_ _o. 23.276
PaCe _o. 1ih

_0o00000
41.00000
42.00000

43,00000
44.00C00
45.00O00 .
46.00O00 .

47.00000 .
48.00000 .
49.00000 .

50.00000 .
51.00000 .
52.00000

53.00000 .
54.0o000 "
55.OOOO0 .

.15580184- .kTll?qBg- .201Z2705 _ "

.t6387251- .180&9353- .ZI]1306Z-

.16910584- .18716932- ...... .22747179 _

.2t73407Z- .2381583§- ,2781279 -
;236382-47-'-------.-25567758- o2q903788-

• 21145q93- _..............
.Z21784Z6-
.2295275l-
.29298438-
.31709547-

2413635q- .26248973- .)OagXObt- .)Z59089Z-
25233466_ ..... ,274[8388_- .... _)lx963Z_5_ ..... .-33843662 _ ..................
25725273- .28122552- .3285133g- .36989611-
24584029" ...... _26909iZT:-----_3te_T33I-L----_3373664t: ........ :.....
21015278- .23212266- .2761124B- .2941804q-

17093435- .1q245055- .2312694 - .2421B1[1-

1,7623073- o20 O56!01 ._____. 2,380 T ! 44- ___. Zb"06 cJo?4=
18474277" ..... ,2O77;?84 - .a_890e.32- .Z6t3t89 -
23285t55- .25¢_Oq46S - .30565097- .32383147-
25164 L 09------.2 786_ 778- .32-800g 54- .34706122-
2590L819- .28367752- .33399282- .3554360 -

rJ

...... i



LOAD

l_poz¢., No. 23,,276
r_e 'No. 1,15

....... 33 ........ +.I019 ..... +.0747_

34 +.0917 +.0747

35 +.0917 ._ +.076T .............................

36 +.0@17 +.0747

37 . +.0_17 +.0767 .......................................................

3g +.0917 +.0747

.........30 .......+.0917 .....+.0767 .........

40 +.I121 +.074V

41 +.It21 ..07_7

42 +.1121 +.08_7

43 +.ItZl +.0847

44 +.lOll +.0S47

45 ...... +.1019_ +_.0847

4b +.I019 +.0847

47 +.I019 +-0_4 !
4g +.1019 +.0841

49 +.I[21 +.0847

50 +.1223 +.0847

51 __. t.1223 _ ,.0847

52 +.1223 +.0897

53 +.1223 +.0897

54 +.1223 +.0807

55 *.1223 +.0897 .......... IV-47

UNIT NUMBER X-25e HPC-IBY

HERCULES POWDER COMPANY ........
RANGE ROUND NUM6ER X19456C

TESTED .......... FEBRUARY 4e _Q&&

TYPE TEST STRUCTURAL

............................... 5 ........................... -

PT tP-4 LP-12

I +.0000 +.O00O .....................................................................

2 +.0102 +.0100

3 .... +.030& ......+.0249

4 +.0408 +o0349

5 +.0510 +°0398 ..............................

6 +.0611 +.0498

7 .... +.0408+.0349 .....

8 +.0408 +°0249

_9___+.0204____*.0100

tO +.0204 +.0199

II +.0306 +.0299 ............

12 +.O_OB +.0598

13 +.05tO +.0498

14 +. O_ lO +.04'_8..-

....... 15 ._ .+.0510. +.C_?_ .....

16 +.0611 +.0_4_

L[ +.0Ell +.G543 ...................................................

I_ +.071 3 +.0548

I _ +.OJl5 +.0643 ..............

ZO +.OUI5 +.0(,4 _

.........2i ..... +.0713 .....+.0648 ......

Z2 +.07i3 +.06/:8

__. 23_ +.0713 +.0698 ..................................................................

24 +.0815 +.OGgS

• 25 +'0'315 +'06_8 ...............................................

26 +.0_15 +.0747

..........27 +.0_'_ '_.... +.0 _''v,_,

28 +.O_Jl5 +.0747

Z9 .....+.09t7 +.074.7 .............................................................

30 +.i019 +.0747

31 +.I019 +.0747 .................................................

32 +.I019 +.0747



LOAD

UNIT NUMBER X-259 HP6-187
HERCULES PONDER CONPANY
RANGE ROUND NUMBER XL9&5_C

............ TESTED . FEBRUARY__4__L96&
TYPE TEST STRUCTURAL

PT LP-16 LP-20
1 +.0000 +.0000
2 +.0000 +°0000
3 ...... +.0000__ +.0000
4 +°0000 +.0000
5 +.0000 +.0000_
6 +°0000 +.OOO0
7 +°0000 +.DO00 .....
8 +.OGO0 +.0000

...... 9_.....+.0000 .....+.0000

[0 +°0000 +.0000
11 +.0000 +.0030 ........
lZ +.0000 +.0030

._ 13 +.0000 +.0060_ _

14 +°0000 +.0060

+15 .... +.O_OO .... 0060__
16 +.0000 +.0090

t7 +.0000 +.0090

18 +.0[00 +.0090

19 +.0100 +°0090

20 +.OlO0 +.0090
2L ...... _.OlOO__ +.0090

22 +.0[00 +.0090

23 _ ,+.0100_ +.0090 ........
24 +*0100 +.0090

25 +.0100 +.0090.
26 +.0[00 +.0090

+.0100 ..... +.0090

+.0100 +.0090

+°0100 _ +°0090_
+.0100 +.0090

+.0100. +°0090 _
+.0100 +.0120

__*°0100 ...... +.0120

+.0100 +.0120

+..0100 +o0160

+°0100 +.0160

+°OlOO__ +.0160

+.0200 +.0160
..... 39_______+°0100____*°0100

39 +°0200 +°0160

.... 27____
26

3O

32
____ 33__

34
_ 35 .....

36

38

40 _ +.0200 +.

41 +°0200 +.

42 .... +°0200 +.

43 +.0200 +.

.... 44 .... _.0200__+_

45 +.0200 +.

46 +.0200 _ +.

47 +.0200 +.
48 +°0200 +.

0160

0160

0160
0160

0160
0160

0160

0160

0160

0160
0120

0120
0120

0160

0190
0190

49 +.0200 +.

50 ........+°0200 ........+.

51 +.0200 +.

52 +.020D +.

53 +.0200 +.
54 +.0100 +.

55 +.0100 +.

PaCe No. 116

//

IV-48



i

_ UNIT NO. X-259(HPC-1871
RANGE ROUND NO. X-194540 ........ 7.....

TESTED February 4,1966
TYPE TEST STZ_CT17RAL

PaEe No. 117
HERCULES PC]klOER co.

S-36LOAD PT- S-ae ........ S-27 ..... S'2_ ....... S=-30.... ---S=-3i .............S:32 .... S--34......
......... 1 .... +.0000 ..... +,0000 +.0000 +,0000 +.0000 +.0000 +.0000 +.000C I

2 +.0224 -.0099 .... ='0256---_-_0i2s +.009# ........:.0125 ....... -.022 _ .... ,.O]3e {
3 +.0248 -.0298 -.0311 +.0250 +.0246 -.0299 -°0454 +.0542

4 +°0397 -°0696 -o0§18 +°0607 +.0438 -.0525 -.0833 _,iOl_t
__2 _ +.0596 -.0719 -.0752 -_.0595 +.0658

e +.0720 -_0868 -.oess +.0720 +.080_. -0e99---=.i464 ..... +.lezC
7 +.0298 -°0372- -.038q +.0344 +.0365 --0375___-.0806 '*.0813]
8 +.0149 -.0198 -.0181 +.0219 +.O1TO -°0175 =.0378 .... _o03_]
9 +.0124 -.0372 -.0337 +o0156 +.0097 -.0349 -.0656 +.01361

10 +.0149 -.0620 -°0596 +o0188 +,0170 -.0625 -.1085 +_033_!
11 +.02_8 -.0893 -.0855 +.0250 +.0244 -.0865 -.1539 +.05421

12 +.0323 -.1165 -.1114 +.0313 +°0341 -.1175 -.1918 +.07461
.__13 +.0447 -.1366 -.1322 +°0626 +.0487 -.1374 -.2195 +.10_4i

14-- +°0522 -.1562 -.1555 +.0532 +.0609 -.1599:---'.25_9----_°135_!

15 +.0522 -.1587 -.1555 +.050l +.0609 -.1624 -.2549 +.1356116 ..........+.0596 -.1388 -.1348 +.0595 +.0682 -.1374 -.2271 +°155_i
......... __17+.0795 -.1066 -.t011 +.0814 +.0852 -,1075 -.1792 +.20331

16 +.0894 ".i190 -.1141 +.0908 +.0998 -.119g----_,19_3--;.2304!
19 +.1043 -.1314 -.1270 +.I002 *°I144 -.1326 -.2094 +.2643

...... 20-- +.1018 -.1289 -.1244 +.0939 +.1120 -.1324 -.2094 +.2576
21 +.0695 -.1661 -o1581 +.0626 +.0779 -.1649 -.2576 +.2030
22 +.0769 -.1736 -.1685 +.0689 +.0828 -.1749 -.2575 +.2C33
23 +.0820 -.181I -.1763 +.0783 +.0901
24 +.0844 -.1909 -.1840 +.0816 +.0901

-.1799 -,2776 +.2101
-.1899 -.2877 +.21_9

25 +.0844 -.1984 -.1970 +.0783 +.OgO1 -.1974 -.2952 +.2169
26 +.0820 -.2108 -.2074 +.0783 +.0901 -.2049 -.307§--+.2169 _
27 +.0745 -.2256 -.2229 +.0689 +.0852 -.2199 -,3154 +.2033
22 +.0795 -.20Q3 -.2099 +°0689 +,0852 -.2024 -.3003 +.2237

...... _2_ +.1093 -.1438 -.1426 +.1002 +.0901 -.1424 -.2195 +.2779
30 +.1142 -.1537 -.1504 +.1064 +.1242 -.1474 -.2271----+.2914
31 +.1167 -.1562 -.1581 +.1064 +.1242 -.1524 -.2322 +.2914
32 ÷.0944 -.2108 -.2048 +.0845 +.1023 -.2026--.2952 +.2372
33 +.0869 -.2232 -.2229 +.0783 +°0925 -.2124 -.3079 +.2237
34 +.0795 -.2331 -.2307 +.0751 +°0877 -.2224 -.3205 +.21Ol
35 +_0795 -.2455 -.2437 +.0720 +.0877 -.2324 -.3255 +.2033
36 +.0820 -.2579 -.2618 +.0751 +.0901 -°2399 -.3205 +.2i69
37 +,0844 -.2430 -.2463 ÷,0814 +.0949 -.2276 -,3154 +.2237
38 +.0894 -.2281 -.2307 +.0814 +.0974 -.2149 -°2978 +.230_
39 +.0944 -.2132 -.2152 +.0865 +.I023 -.1999 -.2826 +.2372
40 +.1217 -.1661 -.1685 +.1127 +.1315 -.1576 -.2296 +.2982

......... _,! +.1292 -.1760 -.1763 +.1190 +.1388 -.1676 -.2397 +.3050

2 +.1316 -.1785 -.1815 +.1190 +.1412 -.1724 -.2446 +.3050
.... 3 +.1093 -.2380 -.2411 +.1002 +.1193 -.2249 -.3028 +.2711

64 +.Og6g -.2653 -.2670 +.0877 +.1071 -.244g -.3280 +.2372
45- +.0894 -.2752 -.2800 +.0845 +°1023 -.249g -.3331 +.2304

-.2951 -.3007
-.3075 -.3137

46 +°0894
....._? ____.o94_

48 +.0993
&q ÷_111R

50 +.1366

51_ +.1460

+.0814 +.0998
+°0845 +.1023

-.2926 -°3007 +°0908 +.1071
-.2430 -.2540 +.1002 +.1218

-.2624 -.3407 +.2304
-.2699 -.3432 +.2372
-.257_-----='3306----+.24_0

2927 +-.2199 -. ....... _2643
-.1959 -.2048 +.1252 +.1485 -.1799 -.2448 +.3186
-.2008 -.2068 +.1284 +.1534 -.1624 -.2498 +.3186

52 +.1465 -.2108 -.2203 +.1315 +°1583 -.1924 -.2599 +.3321
53 ........+,1267 -.2678 -.2776 +.1158 +.1388 -.23gg -.3154 +.3050
,54 +.1142 -.3025 -.305g +.1002 +.1242 -.2626 -.3356 +.2643
55 ..... _P+.1093 -.3521 -.3214 +.1002 +.1193 -.2724 -.3381 +.2576

IV-49



U_IT NO. X-259(HPC-187)
RANGE ROUND NO. X-19454C

TESTED Februar 7 4, 1966
TYPE__IE$I_STRUCIURAL_

Pqe- No.-II 
.eecuLes eOwoeaco.

L06D PT $-48 S-4C. .-S-9A ..... $-?B
l +o0000 +.0000 eo0000 +o0000
2 +.003S +.000O .... +.0000 .... +.0000.
3 +.0035 +.0000 ÷.0000 -.0084
4___÷..0000----_.0063__-_A...0000
5

7
8
q

II
12
13
14 ..... ._
15 +
lb-----+
17 +
18 ...... ÷
19 +
20 -÷

-:0!68
÷.OOCO -.0095 +.CO00 -.0251
+.0035 __-.0126__ .... _.OOOO---_025_
÷.0035 -.0032 +.0000 -.0168

+.0000 ...... ÷o0000 ..... ÷-.0000 ....... -.0084
-.0034 +.0034 -.0081 -.0084
-_0034_---i.0034-----_.0163------.-0168
-.0034 ÷°0034 -.0244 -.0251
-.0034 ...._.0034 .--.0244------_.0335

.0034 ÷.0000 -.0326 -.0335
.0OO0-- _.OO00 ------.0326-- --.O4L9
.0000 ÷.0000 -.0326 -,0619
.0035-----.0032-_O163-_--._.-0335
.0070 -.0095 +.0074 -.025L
.OOlO - -.0L58 _-.+.0148 ........ .0251 ....
.0140 -.0158 +.01_8 -.0335

.0140 -.0189-. _.007_----.0335

21 +.0070 -,0032 -.0244 -.041g
............. -22_------+..0070---mo0063-- -_024_ -=04.L9

23 _.0035 -.0063 -.0244 -.06t9
-- • 24 .....+.0035 --.0032- -'-.0244-_--.0619

25 _.0070 -.0032 -.0326 -.041q
26 ..... +.0070 - -.0032 --.0326 ....... °0503
27 +.0035 -.0032 -.0326 -.0503

........ 28- +_,0070_-----_0032------_0376-_-_503
29 +.0140 -.0126 ÷.0163 -.0335

-30 -- +.0174 -_ -,0158 .... ÷.0163 ...... .0335
31 +.0174 -.0158 +.0163 -.0335
32 _---_.0105 ...... .0063 ..... _.0244----.0503
33 ÷.OlO5 -.0032 -.0326 -.0503
34 _0070-----_.0_00_--.0407 _ -=0586

35 +.0070 +.0034 -.0407 -.0586
...... 36 ........ _.0070-- ÷.0034 .... --_0_07------_-.-0586

37 ÷.0105 ÷.0000 -.0326 -.0586
.... 38 ..... ÷.0105 .... _.0000 ....... .0163 .... .O503

3q +.0105 -.0063 -.0163 -.061q

41 +.0174 -.0158 ÷.0222 -,0335
- 42 - _ ÷.0174 -.0158 .....÷_.022Z-----o04_9

43 +.0105 -.OOg5 -.0163 -.0503
44 -+.0105 --.0032 .--.0326 ..... .0586
_5 +.OtO5 +.0000 -.0407 -.0586

66--_--_0070----_.0034 -i048¢-------_0670

47 +.0010 +.0034 -.0488 -.0670
48 -÷.0105 +.0000 --°0407 ...... .058b
4g +.0140 -.0063 -.0407 -.0503
50 +.0209 - -.0L89- --.0163 ..... .04_9
51 +.0209 -.0189 ÷.0222 -,0419
52----+.0209 ..... 10158-----+-.0 222 _0_!9

53 +.0160 -.0095 -.OOel -.0586
54 . +.0105.-.0032 ---;0326 ........ .0586-
55 ÷,0070 ÷.OOOO -.0326 -.0586

.................... IV-_3
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.................. ~ .............................
pq e No. 1.19
.E COCeS poWbtm- ......

LOAD PT S-15 S-i6 S-IT S-18 S-21 S-23 S-24 S-IA
I +,0000 +.0000 +.0000 J.. ÷,GO00 +.OO00 -.0024 -,.___002_ ÷,0000
2 -.O02T +.0000 ÷.0000 ÷.0000 -.0026 -.0048 -.0028 _.00©0
3 -.0081 -.0044 +.0000 +-0026 -.0079 -.0120 +.002| +.0000
4 -.0081 -.0088 -.0026 +.0026 -.0132 -.0168 +.0055 +.0024
5 -.0136 -.0088 -.0052 +.0026 -.ore5 -o0216 +.0083 +00073
6 -.0136 -.0132 -.0078 +.0053 -.0185 -.0216

7 -.0054 +.0000 +.0000 +.0026 -.0079 -.0072 _.O05L +.O02_j
8 -.0027 +.0044 +.0026 +.0026 -.OOTg -.0024 +.0000 +.0024]
9 -.0109 +.0000 -.0026 +.0000 -.0132 -.0120 -.0028 -.01?1

10 -.0163 -.0066 -.0078 -.0026 -.0238 -.0239 -.005_ -.0293
11 -.0244 -,0175 -.0183 -.0026 -,0317 -.0335 -,0055 -.0416
12 -.029g -.0219 -,0209 -.0053 -,03g6 -,0431 -.0083 -.0513
13 j-,0363 -,0263 -°0236 -,0026 -°0475 -,0479 -,0083 -,0513
14 -,0407 -.0307 -,0262 -,0026 -.0502 -,0527 ' -,0083 -,0538
15 -.0407 -.0307 '-.0262 -.0026 -.0528 -,0527 -.0083 -.0538
16 -,0326 -.0263 -.0209 +,0000 -.0422 -,0431 -.0055 -.0318
17 -,0190 -,0175 -,0078 +,0026 -,0290 -,0264 +,0083 +,0098
18 -,02IT -,0175 -,0105 +,0026 -,0317 -,0312 +,0055 +,0147!
19 -,0244 -,021q -,0131 +,0053 -,0317 -,0312 +,0055 +,0220 1

............2-0 -,0217 -,0219 -,0131 +,0053 -,0290 -,0288----+,0055 +00220
21 -.040T -.0307 -.0262 +.0026 -.0502 -,0503 +,0028 -00318:
22 -,0462 -,0351 ".0288 .+.0026 -.0528 -.0551 +.0028 -.0342
23 -,0462..... -,0351 -,0288 +,0026 -,0554 -,0551 +,O02B -,0_318
24 .-,0489 -.0395 -,0288 +,0026 -.0581 -,0575 +,OOZe -,03qI

...... 2_ ..... -.0516_--_0395 -,0316 +.0026 -.0607 -.0599 +.0028 -,0416
26 -°0543 -.0439 -.0340 +°0053 -.0634 -.0623 +.0055 -,0489
27 -.0570 -.0439 -.0366 +,0053 -.0739 -,067l +,0083 -°061[

29 -.0272 -,0263 -,0131 +,0053 -.0396 -,0359 +,0055 , +,0220
30 -.0299 -.0307 -.0131 _.0053 -.0422 -,0359 +.0055 +.0264
31 -,0299 -,0307 -,0157 +,0053 -,0396 -,0359 ÷,0055 +,0220
3Z -,0516 -,0395 -,0314 -,0026 -.0607 -,OS51 -;;0028 -.0269
33 -.0543 -.0439 -.0340 -.0053 -.0713 -,0623 -.0028 -.0440
34 -.0597 -.0439 -.0366 -,0053 -.0739 -.0671 -.0055 -.0562
35 '-,0625 -.0482 -,0445 -,0053 -.0792 -.0719 -,0083 -.0611
36. -.0679 -,0482 -.04_5 -.0053 -.0845 -.0743 -.0083 -.0636
37 -.0597 -,0482 -°0393 -°0026 -°0792 -,0695 -°0083 -.0489
38 -.0570 -.0439 -.0340 +,0000 -,073g -.0647 -.0028 -.0367
39 -o0516 -,0395 -,0316 +,0000 -.0686 -,0599 +,0000 -,0266
40 -.0326 -.0307 -.0157 +.0053 -.0475 -.0383 +.0055 +.0416
41 -,03S3 -,0351 -,0209 +,0053 -,0475 -,0_31 +,005_ +,0416
62 -.0353 -,0351 -,0209 +,0053 -,0675 -,0631 +,0055 +,0342
63 -.0570 -.0439 -.0340 +.0000 -.0686 -.0623 ÷.0000 -,0220
64 -,0679 ;.0482 -.0419 -,0026 -00818 -°0719 -00055 -,0664

_5 -.0706 -.0526 -°0445 -.0053 -°0871 -.0743 -.0083 -.0562
46 -.0760 -.0570 -,0497 -,0079 -.0924 -,07fll -,0110 -,0660

_47 .... _,0788 -,0570 -,0497 -,0079 _,.0_2.4__ -__,0791 -,0110 -,0611
4_ -.0706 -.0526 -.0445 +.0026 -.0871 -.0743 -.0055 -.0513
69 . L.__.0570 ..... _0439 -.0360 +.0000 -.0766........... -.0647 ÷.0000 -.,,,,-_'_
50 -,0407 _ -.0351 -,0236 +,0053 -.0528 -,0431 +,0055 +,0367
51 -.0407 -,0395 -,0236 +,0053 -,0528 -,0431 +,0055 +,03_1__
52 -.0407 -,0395 -,0236 +,0079 -.0554 -,0455 +,0055 ÷,0367
53 -,0625. __..0_82__.._:,0393____+.,00.00 -._0_66 -.0671 .... _,0000 -.0073
54 -.0706 -.0570 -.044S -.0026 -.087Z -.0743 -.0028 -.0367
55 ._-,0760 -,0614 -,0471 -.0053 -,0871 -,0767 -.0028 -,0_6__

zv-sz



_poz,_ so. 22s._76
Pamge No. ]20

.............................................. HE.RCUI.E$ PQWO_R
UNI'T NO,, X-259(HPC-L87 )
_,ANGE.ROUND NO= X-19454C

TESTED 2ebrOa,'_ 4, 1966 .
.............TY PET_ES_T_._STROCrOP,AL

...........LO_D P_ .....S-IB ......S.IC S-3A $-3B 5-3C S-35

[ -.0026 +.0000 -.0025 -.0026 +,0000 ÷.0000
2 -.0051 -.0028 +.0025 -.0051 -,0025 -.0252

CO,

3 -.0128 -.OOZ8 +.0074 .-°0103 -.OlO0 -.0559
.............____7_0204 -.0057 +.0124 -.0154 -o0176 "°0867

5 -,02_tl -,0028 +,0198 -.0257 -,0200 -,12S6
6 -,0332 -,0085 ÷,0223 -,0283 -,0226 -.1649
7 -,0153 -°0028 ÷°0099 -°0154 -°0176 -,0559
8 -,0051 -.0028 +,0050 -,0077 -,0100 -,0224
9 -.0L53 +,0057

to -.Q2q!____ooe5
IL -.0408 +.0113

12 -.0536 +o0142
L3 -.0587 +.O14Z

14 -.0689 +.0226

-.0050 -°0077 +,0000
-,0074 -,0154 +,0025
-.0074 -.0232 +,0000 -°1342
-,0124 ".0283 +,0000 -,1845
-.0074 -°0360 ÷,0025 -.2236
-o0074 :-,0412 +.0000 -,2684

15 -.0714 +°0198 -.0074 -.04L2 +.0000 -.2684

[6 -.0561 ÷.00fl5 +°0050 -.0334 +.0075 -.2376

17 -.0383 -.0057 +°0223 -.0334 +.07_0 -,1873

..... l_ .... T._349_ .....__-.0([fl5_____9248 -,03_6 +.0226 -°2180
lg -.04_4 -°0113 ÷°0596 -.0437 +.0276 -,2564

ZO -°0434 -.0085 +.0596 -.0437 +.0276 -°2488

21 -°0638 +,0085 ÷.O000 -.0463 +.0075 -.2935

22 -.0689 +,0085 +°0000 -,0489 +,0125 -.3103
23 -.0714 +,0085 +.0025 -.0515 -.0100 -.3243

24 -.0740 ÷.00_5 +.0000 -.0540 -.OIOO -.3411
25 -,0766 +.Oll3 ÷.0000 -,0540 -.0075 -,3522
26 -.07gl +.0142 -°0050 -,0540 -°0050 -,3718
27 -,0842 +.0226 -.0074 -.05_0 -.0025 -,3850
28 -.0791 ÷°Oil3 ÷,0000 -°048g -°0025 _ _,o_

29 -,0485 -.0L42 ÷.0273 -°0437 -.0226 -°2656

30 -.0510 -.0142 ÷.0596 -°0463 -°0251 -°2852

31 -.0536 -.0142 +.0596 -.0489 -.025I -.2963
32 -.0740 ÷.0057 +.0050 -.0540 -.0075 -.3774

33 -.0817 +,0113 -,0025 -.0540 -.0050 -,3942
34 -.0942 +.0142 -,0074 -,0540 -°0025 "*4082

35 -.0893 +.0170 -,0099 -.0540 +.0000 -.4221

36 -.0944 +,0170 -.0099 -.0592 ÷.0000 -.4529
37 -,0893 +,0113 -,0050 -,0540 -,0025 -,4333
38 -.0817 +,OOB5 +,0025 -,0515 -,0050 -.4054
39 -.0740 +.0057 +.0099 -.0489 -.0075 -.385S

40 -,0561 -,0142 +.0322 -,048g -,0226 -,3215
41 -.0561 -.0170 +.0347 -,0515 -.0276 -.3438

............. \.42 ........ -_0561 -.0170 +.0347 -,0540 -.0301 -.3494
43 -.07ql +,0028 +.0074 -,0592 -.0125 -.4417
44 -.O91q ÷,Oil3 -.0025 -.0618 -.0050 -.4780
45 -.o944 +.o142 -.oo5o -.o5sz -.oo25 -._eg2

47 -,0995 +,0142 -.0124 -.0643 ÷.0000 -°5312
....-.0........._.0944 ....+,0!.!3 -,.005_0__.-..0.592 -.0025 -.5172

49 -°0766 +,OOOO ÷.0149 -.0560 -.0125 -,4529

! 50 -.0587 -,0170 +.0372 -.0540 -.0776 -.3886

/ 51 :-.0587 -.0198 +.0397 -,0540 :-.0301 -.3998

...... !',s2 .... _.O(,t2 ____-__,0l._9_e___+-P 37_2....-:_o_5.92.___=-,.0.__o_t__--,424_.
-- '53 -.OOl7 -.0028 +.0174 -.0643 -.0176 -°5116

54 ........ •Og 19_ ....+ ,,_0085______+..O025.__ _ -_,_0_.6_6_9-- .00 7_5.....-. 5507 ..............

1 / 55 -.0944 +.0113 +.0000 -.0669 -.0050 -,5647
' TI7__9



UNIT NO. X-259 (HPC-187)
_ANGE. ROUND NO. X-19456C

TESTED February 4, 1966

_T_YPE_.TEST___S_TI_UC_TU_RAL_

Report, No. 23.276

Page No. 121 HERCULES PONDER

_ LOAD PT. S-5A
I +.0000

..... 2._ _ +.0000_
3 +.0000

4 ÷___0_0_75

S-5B .... S-5C ......... S,6A ....... S-6B S-6C
+.0000 +.0000 +.0000 +.0000 ÷.0000
+.0000 .... +.0000 ........+.0000 ...... +.0000 .... _.0077.__
+.0000 +.OOOO +.0000 +.0000 +.0077
+.DO0_O___.____O_O__O +-0_Q68 +.0076 +-n_77

17 +.0075
18_____+_,0075
19 +.0150
2O___ +_.0150___
21 -.0249
22 -,_226
23 -.0224
24 --029_9__
25- -,0226
26
27
Z8
29

__30
31
32
33
3.
35
36
37

__3_8
39
_0

__ ______4 2____
43

45

5 +.0075 +.0073 +.0000 +.0068 +.0076 +°0077
6----_.0078____.101_6 +_.000_0 +.O09Z____.OOZ6 _+.O07T
7 +.0000 +.0073 +.0000 +.0000 +.0076 +.0077
.8.... +.0000- _-O000------++-O00Q___+.OOQQ_._____.O076____+.O077
9 -.0150 +.0000 +.0000 -.0165 -.0076 +.0077

1_0 -,0_226 -_OOJ_3__.._.__(_O__O -._Z__Z.____._O_076 +_0_077
IX -.0299 -.0073 +.0071 -.0291 -.0152 +o0156
12----_-0374-----_..0146____+o_0071__0388___.._152_.____+._1.5_
13 -.0376 -.01_6 +.0071 -.0339 -o0152 +°0232
16 _-0669__-_o0_1_6_._Q1_2__._0_43_6 "-.022_8 _,015_
15 -.0649 -.0166 +.0162 -.0436 -.0152 +.0232
16 -_0150 +-_O0_O--__._%._.I_§_Z_.__._Q2__2.______OO_ +.__1_.5__

+.0166 +.0000 +.0048 +.0076 +.0077
_0166 _.O000 ÷.01_5 _.0152_+.0077
+.0166 +.O000 +.0165 +.0152 .+.OOT7
+.D146 +_._000_0 +-_01._5_____+0L52____+,0154
-,0073.. +.0162 -.0291 -.0076 +.0156
+._0, +._71 -._D_291 +._0_0_00 +_O_Z_2
+.00O0 +.02_2 -.0242 -.0076, +.0232
_,D__7.3_.._+_o_0D71 --0__0_7_6_____.02_2
-.0073 +.0071 -.0339 -.0076 +.0154

--0376 - _0_73 +--0/-___339____..0152____+.0232
-.0649 -.0146 +.0142 -.0636 -.0152 +°0232
-._3___._.._.___7..,3 +.0142 -.0_3_39 -.0_076 +._0_L56
+.0150 +.0166 +.0000 +.0196 +.0152 +.0077
+,022_,+01_6 -_007J___.019____*_0016___.0017
+.0224 +.0146 -.0071 +.0194 +.0152 +.0077
-._02_99 -_.0073 +._007___2__2____,_007_ +.0156
-.0374 -.0073 +.0142
-..._0_49 -.0L46 +.014_
-.0526 -.0166 +.G142

-._03_7_4 -.Ol_6___.Q_
-.0376 -.0073 +.0142
-._0_22___0_0_0_____+_,.D__2
-.0150 +.0000 +.0071
+.OL50 +.0073 -.0071
+.022_ +.0146 -.0071
±_022_ +._0_I_@___I__2
-.0150 +.0000 +.0071

--_03.7______._0_0_73 _o___71
-.0669 -.0146 +.0162

, _6_______Q_24 -._Q1_4:.6 +.0142
47 -.0374 -,0073 +.0242

__ .... _B _ - 0150_____._.0000____+_O071
49 ÷_0224 +.0146 -.0071

-.0339 -.0076 +.0154
-,0436 -,0076 +.0232
-°0685 -.0152 +.0232
--_4-3-(:L___/_52_____,0232
-.0388 -.0152 +.0232
-.Q291 +_0QQ___..0232
-.0196 +.0000 +.0156
+,0194 +,0152 +_00_00
+.019_ +.0152 +.0000
+,OJ,9___+_,__LSZ____..OOOQ
-.0196 +.0000 +.0232

-.0485 -.0152 +.0309
-.0533 -o0152 +.0_09
-.0_85 -.0076 +.0232
--0145___._-E_0000___+.015__

+°02_2 +.0152 +°0000
.......... 50_-___ +_.O22_ +.01_6

" 51 +.0224 +.0166 -.0071
52 +.0075 ÷.0000 +.0071
53 ÷.0299 -.0146 +.0071
54 +.037__ ___,.01_6.__._+_+,0_4Z_
55 ÷.0000 +.000O +.OOOO

-.0.Q71_+__0_2_2 +-0J.52_.____.0000

+.0242 +o01.52 +.0000
-.0145 +.O00O +,0_1_4
-.0291 -.0076 +.0154
-.0388 _00._6 _.0232
+.O000 +.0000 +.0000

IV-53,



UNIT NO,, X-259(HPC-[B7)
RANGE ROUND NO,,, X-19454C

TESTED F_.BRUAR¥ 4. 1966
TYPE TEST STRUCTURAL

_epoz¢ No. 23.276
Pace No. Z22

HERCULES PQNOER C0,

LOAD PT S-2A S-28
1 +.0000 +.0000
2 +.0000 +.0000
3 +°0038 +.O000
4 ÷.0076 ÷.0000
5 +.0114 +.00OO
6 +.0114

S-2C
÷.O000
+,0000
÷.O035

S-4A
__ +,0000

+,0000 ......................

+,0069

8
9

1o

+.0035 +o0138
+.0070 +.020T

+.0037 ÷.0070 ÷°0276
+°0076 ÷°0073 ÷.OOTO ÷°013B
÷. 0076 - - ÷. O073 --+'bO 35---+.0069

-.0076 -°0037 +.0035 -.0034

-.0153 -.0037 +.0070 -.0068
..... 1!_ -.Olgl -.0037 +.0104,.0068

12 -.0267 .0037 ...... +'0104 -°0068

13 __ _.0229_._ _.0037 ....,.013___:..0034
14 -.0306 -.0037 +.0139 -.0034
15 -.0306 -.0037 +.0139 -.0036

-.0115 -.0037 ÷.O13g +.006916

17 +.0152
18 +.0152
19 +.0152
20 ÷.0190

21 -°Ol9l

22 -.0191

23 -.0191
24

25

26

27

28

+.0037 +,0104 +.0241
÷.0073 -.0034 +.0276

.__ +.0073 -.0069 ÷.0344
+.0110 -,O103 +,0344
-.0037 +.0104 +.0L03
-.0037 +.0104 +.0103
-.0037 +.0104 +.0103

-.0191 -,0037 ÷.0104 +.0103
-,0229 -.0037 ÷.0104 +.0069

-°0306 -°OOT3 +.0104 +°0069

-.0382 -,0073 +,0174 +.0000
-,O229 -.0037 ÷.0139 ÷.0034

29 ÷o0190 ÷°0110 -°0069 ÷.0344
30 +.0190 +.OllO -.0069 ÷.0344
31 ÷.0190 ÷.0110 -.0069 ÷.0344
32 ..... ---.-0153 -.0037 --+.0070- +.o[3e
33 -.0229 -.0037 ÷,0104 +.0069
34 -.0306 -.0073 ÷.0137 ÷,OOOO

____35 -.0382 -.0073 ÷.0174 ÷.OOO0

36 -.0382 -,0073 +,0209 -_0034 t
....... 37 -.0267 -.0037 +.0174 +,C000

38 -,0191 -.0037 +.0139 +.0067
39 -.0115 +.0000 +.0104 +.0103 '
40 ÷.0190 +.0110 -.oc6g +.0413 I

41 +.0190 +.OllO -.0069 ÷°0413
..... 42 .... +.0190---+.0110 ........_.0069 +.0448

-.0153 -.0037 +,0070 +.0207 !
-.0267 ..... _.0073 .... -+,0i39 +.0069 *
-°0306 -.0073 ÷.0209 +.OOOO
-.0382 -.01i0 +.0209
-°0382 -.OllO +°0209
-.0306 -.OllO +.0174
-.0038 +,0000 +.0070

+,0228 ÷,O210 -.0103
÷,0228 +°0110 -.0103
+.0266 +.0110 -.0103
-.003_ -.0037 +.0035
-,0229 -.0073 +,O104
-.0306 -.0110 +.0139

43

45
66
47
48
49
50
51
52
53
54
55

-.0O68
-.0034
+.0000

+.0i?Z

+.0413

÷.04_8

+,0448
+.0241
+.0103

. .+• oo6_'_
IV-54



- l_pOZ,t _0. 23.L_[6 HERCULES
UNIT NO, X-259(HPC-187) Page No. 323
RANGE ROUND NO. X-194540 ....................................

TESTED . 1;'ebruary 4, 1966
TYPE TEST STRUCTURAL

Powoem--cc

.........t______+.oooo....+.oooo_+,OcO0____,Oooo_.__,oo0o _+,oooo
2 *.0072 +.0000 +.0076 +.0000 +.0000 +.0000
3 +.0144 +.0000 +.0076 ÷.0000 ÷.0000 +.0000
4 +.0146 4.0060 +,0000 +.0000 ÷.0000

......5 _____t.oo72....._.oo6o__ +_,ooo0_ +.oo50____+__oooo
6 ÷.0144 +.0120 ÷.0076 ÷,0100 +.0000 •
7 +,o000+.0060 +.0000 +.00o0 +.0o0o

8 ÷.0000 +.0060 +.0000 +.0000 +.0000---
9 -.0144 -.0060 ÷.0000 -.014g -.0078

÷.0000

+.0000

+.0000

÷.0000
+.0000
+.0000

10 -.0288 -.0120 ÷.0076 -.0249 -.0157 +.0000

11 -.0288 -.0120 ÷.0076 -.0249 -.0157 +.0077

12 -.0360 -.0180 ÷,0076 -°0349 -.0157 ÷,0077
t3 -.0360 -.0120 +.0152 -.02gg -.0157 +.0153

16 -.0433 -.0120 +.0152 -.0349 -.0157 +.-0077 •
15 -.0433 -.0120 ÷.0152 -.0349 -.0157 +.0153
16 -.0216 +.0000

17 ÷.0144 +.0060
........ze....+_o2t6........_.oz2o

19 +.0288 +,0120
20 +,0216--_,0180
21 -.0216 +.0000

÷.0076 -.0249 -.0078 +.0077
+.0000 +.0000 +.0000 ÷.0000
-.0076 +.0100 +.0000 +.0000

+.0000 ÷.0100 +.0000 +.0000

÷.0000 +.0149 +.0000 -.0077
+.0076 -.0249 -.0078 +.0000

22 -.0288 -.0060
23 -.0216 +.0000
24 .-,0216 +,0000
25 -,0288 +.O00O
26 -.0288 +.0000
27 -.0433 -.0120

÷.0076 .-.02_9 -.0157 +.0000
+.0076 -.0249 -.0157 +.0077
+,0076 -,0299 -,0157 ÷,0077
+,0152 -,0299 -,Olfi7 ÷,0077
+,0152 -,0349 -,0157 +.0077
+,0076 -,0448 -,0235 +,0077

28 -.0360 -.0060 +.0152
29 ÷.0216 +.0120 -,0076
30 ÷.0216 +.0180 -.0076
31 +.0216 +.0180 +.0076
32 -.o2ia----_.-oobb--_-,oo76
33 -.0288 -.0060 +.0076

-.0349 -.0157 +.0077
÷.0100 +.0000 +.0 __V
+.0149 +.0000 -.0077
+.0149 +.0000 +.0000
-.0249 -.0157 +'0000
-.0349 -.0157 +,0077

36 -.0433 -.0120 +.0076
3fi -.0433 -.0120 ÷.0076

: 36 -.0505 -.0180 ÷,0227
37 -.0360 -.0060 ÷.0152
38 -.0288 +.0060 +.0152
39 -.0216 +.0060 ÷.0076

-.0399 -.0157 +.0077
-.0399 -.0235 +.0077
-.0448 -.0235 +.0152
-.0399 -o0157 l÷.0077
-.029g -,0157 +.0077
-o0199 -.0078 +.0077

40 +.0216 ÷,0120 -,0076
41 +,0288 +,0180 -,0076

..... _2 *.0288 +.0120 -.0076
43 -.0072 ÷.0060 +.0000
44 -.0433 +.0060 *,0227

45 -.0433 +.0120 +.0076

+.0149 +.0000 -°0077
+.0149 -.0078 -.0077
+.0149 -.0078 -.0077
-.0149 -.0157 ÷,0077
-.039g -.0157 +.0077
-.0448 -.0157 +.Olfi3

46 -.0505 +.0120 +.0152 -.0498 -.0313 +.0153
47 -.0505 +.0180 +.0152 -.0399 -.0157 ,.0153
48 -.0433 +.0060 ÷°0076 -.0199 -.0078 +.0153
49 -=0!44 ÷.0180 ÷.0000 ÷.0199 +.0000 ÷,0000
50 +,0288 +,0180 +,0000 +,0199 +,0000 +.0077
51 +°0360 ÷.0180 e°O000 +.0199 +.0000 +.0077
52 ÷.0360 ÷.0180 ÷.0000 +.0100 ÷°0000 +.0000
53 _ ....-.0072 .... +,0120 ...... +_0152_--_0.249__*_0.000_._+..0077
54 -.0288 ÷.0060 +°0152 -.0349 -.0078 ÷.0153

S_ .... -.0360 ........ _.0060 ..... _DOX52 -.0_8 -.0392 ÷.0153

IV-55



UNIT NO. X-259(HPC-187}
RANGE RQUNO NO. X-19654C ....

TESTED .... February 4, !96_
TYPE TEST STRUCTURAL

Report No. 2].276
Pqe No. 12_

HERCULES POWOER CO'

LOAD PT
1
2
3
4
5
6
?

9
lO

S-gC S-12A
+.0000 +.0000
+.0000 +.0000
+.0000 +.0000

+.00_2 +.0000

S-12B " -S'12C ................................:.......:.....................

+.0000 ..... +.0000
+.0000 +.0000 ........................
-.0080 +.0G00
-.0160 +.0086

*.00_2 +.0000 -.0160 +.0086
+,0082 +,0081 -.0160 +.0086

+.008Z ..... *,008l ..... -.0080___+±0086
+.00_2 +.0163 +,0000 +.0171

+.0022 *.0000 -.0080 +.0171

+.0082 -.0168 -.0160 +.0171

tt __ +.o163 .....r.o253 ....:-.oz_o____+._O17t
].2 +.0245 -.0253 -.0319 +.017!
13 +.0245 -.0253 -. 0"+00 +.017I
16 +.0163 -.0337 .....-" 04 _O-----+-.O0_6

15 -+.0163 -.0337 -.0480 +.00o6
+.0163 -.0168 -.0_00 +. O0,B6

+.0082 +.0000 -.0319 +.OOO0

+.oo_2 - +.oo81.--.o319 ..... -+.o0oo
+.0002 +.0163 -.0319 +.0000
+.Dor,z +.o163 y. o-3i9-----+-,-0doo
+.0163 -.Olbg -.040C +.00_6

+.0L63 -.0253 -.0560 +.0086

+.0163 -.0253 -.0560 +.0086

2_ +.o163 ....:-.o2s3 .....-;. o5-6o----3.bi 7 _.
25 .... *.0163 -.0253 -.0560 ÷.0171

26 +.0163 -._337 -.0560 *.0171
27 +.0245 -.0337 -.05bO +.Of71

16
17

lq
20
71

23

2_

29

30 .... +'0082
3i +.C082
32 *.00_2
33 +.0163

34 +.0163
35 +.0245
36
37
38
3g

+.0245 -.0337 -.0640 +.0171

+.00_2_ +.0163 -.0320 *.DO00
*.02_6 -.0320 +.0086

+.0244 .-.0320 +.0086
.0168 -.0400 *.0171

-.0253 -.0560 +.0171

-.0337 -.0560 +.0171
-.0421 -.0640 +.OlTl

+. o24 _ ....-. o_2 i------,o6_ 0----+_017 t
+.0245 -.042Z -.0640 +.OlTt
+.0745 -.025B -.0640 +.01'71
+.0163 -.0253 -.0560 +.0086

!

40 +.0163 +.0244 -.0320 +.0086

41 ; .... *.0082 ___+-0246 -.0320 +°0086
42 +.0082 +.0326 _,0320 .... -+-:0086
43 +.0163 -.0168

44 *,0245 -.0337
45 +.0245 -.0421

46 +.0245 -.0506
4.7 +.0326 -.0506
,_o -.0326 -.n,-_l
49 +.0245 -.0168

50 *.0082 _+.0244

-.0560 +.0086

-.0640 +.0Q86

-.0719 +.0086
-.0799 +.0086
-.0779 .__+.017l
-,0799 +.0171

-.0560 +.0086
-.0400 *.0086

.........51 .... #.0082___+,0326 -.0400 +.0086
52 +.0000 +.0326 -.0400 +.0086
53 +.0082 +.0081 -.0640 *.0086
54 +.0163 -.0253 -.0660 +.0086 ...........

55 __ +.0245 . _.0253 _.r_0719 ..... _,.0086 ......................................................
T_T_ R_



UNIT NO. X-259{HPC-187)
RANGE ROUNO NO. X-1945'_C

TESTEO February 4, 1966
.........TYPE TEST-STRUCTURAL-

Report No. 23.276
Page No. 12_ powoE_ CO.

LOAD PT
1
2
3

5-38 S-39 S-40 .... S'¢2 - S-63 .... S-44
+.0000 ÷.0000 +.0000 +.0026 +.0000 +°0000
*.0000 -.0118 +.0025 _-+.0052 -.0132 +°0027 -
÷.0058 -.0378 +.0102 +.0078 -.0317 +°0054

4
5
6
7

9

+.0078 -.0631 ÷.0127 +.0130 -.05Z8 ÷.0054
÷.Oll6 -.0968 +.0204 +.0156 -,0792 ÷.0054

-+.otss ....._.tzst --+-.o_5_5......+.ot56 ...._.o_so----+_ooet
÷.0039 -.0307 *.0t27 ÷.0000 -.0396 ÷.0000

-+.oo19 .......-.oo47 ......._.oo5i--_.o0o0 ...._.-0i3z---=.oo27
-.0039 -.oz60 -.ooz_ -.o07e -.oztz -.0054

to -.oovs -.06t4 -.0076 -.007a -.0449 -.0054
tl -.01t6 -.099t -.oov6 -.0104 -.0713 -.00_4

13 -.0058 -.1723 -.005_ -°0_78 -.ll_8 -.0027
...........t_ ..... .00_8 .....=.z_z4 .....=.-oos t =.do7s -.i_52 _-ib027

15 -.0058 -.2lOl -.005l -.0078 -.145Z -.0054

16 +.0039 -.l_T8 +.0102 +.0026 -.1294 +.0000

17 +.0155 -.1369 ÷.0280 +.0156 -.124l +°0081

lg +.0213 -.1888 +°0382 +.0207 -.1426 +.0108

2l ÷.6000 -.2148 +.0076 -°0052 -.1584 -.0054
22 *.0000 -.Z266 ÷.007o -.0026 -.1637 -.0027
23 +.0019 -.2384 ÷.0102 -.0026 -.1716 ÷.0000

.........24------+.0000 -.2549 ÷.0076 =_b026 -.1822 +.0027
25 +.0000 -.2620 ÷°005[ -.0078 -.1901 +°0054

........26 ....--.oo[9-- -.zTi_ ...._-.ooo0---,do_8-----\_954. -.0o-54
27 -.0058 -.2g03 -°0051 -.0130 -.2059 -.0054
28 ÷.0000 -.2738 -,005! -.0026 -.1954 ÷°0000
29 +.0213 -.1936 ÷.0382 +.OlS1 -.1505 +°Or08
30 +.0232 -.2101 +.0407 +.0207 -.1610 +.0108
31 +.0232 -.2148 +.0407 ÷.0207 -.1637 +.0108
32 --+,-0039-- -°2762 +.0127 -.0026 -.2007 -.0027
33 -.0019 -.2903 ÷.0051 -.0078 -.2086 -.0081
34 -.0058 -.2998 +.0000 -.0104 -.2165 -.0054
35 -.0078 -.3069 -.0051 -.OLD4 -.2323 -.0081

36 -.0058 -.3257 +.0025 -.0078 -.2271 ÷.0000
37 -.0039 -.3126 +°0051 -.0078 -.2244 ÷°0000
38 +.0000 -.2g03 +.0102 -.0026 -°2112 +.0054
39 *.0039 -.2762 +.0153 +.0026 -.2033 ÷.0054

_2
43
44

45

40 ÷.0232 -.2266 +.0433 +.OlSl -,1716
41 ÷.0252 -.2431_ - ÷_0458 +.0233 -.1848

÷.0252 .... --.250Z ÷.0458
÷.0078 -.3163 +.0204

-.0039------_3376 *.0o51
-.0078 -.3_46 +.0000

46 -.0097 -.3730 -.0051 -.0104 -.2587
-.2640
-.2323
-_20_3
-.2139
-.2244

+.0207 -.1901
+.0026 -.2323
-.0052 -.2455
-.0104 -°2482

+.0108
+.0161

+.0161
+.0000
-.0027
-,0054
-.0054

........... 48 .... ---+°0078 .........L. 31i6--_-_.0229 +.0078

..... 50 .... ÷'0291 -.2738 +.0509 ÷.0233
51 +.029i -.2903 +.0535 +°0233

÷.0000
+.005_
+.0161

*.0161

_.0161

52 ÷.0097 -.3541 +°0255
53 ÷°0000 ..... .°3777 .......+.0102-
56 ....÷.0000 -°382_ +.0076
55 ._.o0o0 ._.o0o0_ .... _.9o00

+.0026 -.2640 -.O02T
-.0078 -oZ772__ -,005_
-.OOT8 -°2799 -.0054
÷.0000 ÷.0000 +.0000

IV-57
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SECTION V

Data Package

Static Firing

X259 Motor S/N _C-126
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March 28, 1966

(RE_ISI_ I)

Data Package

Static Firing
X259 Motor S/W _C-126

Contract: NAB 1-3899

TE_ _IG_IEER:

APFROVED BY:



Report; No. _3.L:V/'6
page No. 128

Title:

Specimen:

Test Date:

Test Site:

Static Firing of Structural Test Motor

xe59 S/N m_-J_l_6

February 11, 1966

ABL, X-P,a_e, Bay 2

Test Arrangement: ABL 259 HK-1222 (Modified)

Test Docmaent: ABL test plan titled, "Static Firing, ABL X259 Motor

S/N HPC-I26", dated January 13, 1966.

Data: Thermocouples TC-8 and TC-12, did not deviate from ambient and

were not plotted,

Each strain ga_e rosette "R" has an axial gage (A), a diagonal

gage (B), and a hoop Esge (C).

Weight Breakdown (lbs.) :

Item

Nozzle and Closure

Propellant

Chamber

Igniter Grain

Igniter Inert

TOTAL

Pre-Fire Wt. Post-Fire Wt,

28.9 23.5

2556.b --

146.0 133.0

8.0 --

13.l

2752.o 168.o

Dimensions:

Item
m

Nozzle Throat Diameter

Nozzle Exit Diameter

4

/

Pre-Fire
J

6.670 in.

13._8 in.

Post-Fire
i

6.879 in.

13.122 in.

/
/

/ V-I
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DATA SUMMARYI

_mz'_ tie. 23.276
Page go. 129

111 i i
STATIC FIRING

I I II I

Range Round No. x19665B

Date Fired 2-11-66

Contract C-1437 34-AER

Task 08052912 Project En9. s. H. Harris
Purpose Evaluafe effects of simulated

Leading No.
Motor Design.
Chamber No.

Prope II ant
Grain No.
Propellant Wt.
Igniter

Air Temperature
flight loads & 43 months ' storageLeft Conditioning

X259 A3 - HI_-126A Time Firedii

X259 12S6/AN HPC- 126AHPC- Conditioning:
CY%-75 Lot _ zI:169
PLX-6187Wt. 2556

2564 Inc. l_niter

ABL-92134A (K-50)

Circuit Resistance I.24 ohms

Current Used 30.6 amps
Nozzle TRW-0115

Expanslon Ratio 3.94
Throat Area (before firing) 34.92 in. Z''

(after firing) 37.15 in"Z'

K (lnltlal) 100.5
Web Thickness 10.2 in.

45 "I:

5:02 P.M.

75 + 5 *F, 156 hrt;
4_ *F, 0.25 hnv

OF, __h_
*F, hn.

Round Weight (before f!rtng) 2752 Ibw
(after f|r,ng)- 168 , Ibw

Pott-Firlr_ Insl_ctlon . Inert
parts in _ood cqnditxon. .

i iiiii•

tlon Time ta 33.996 . sec
nmg Time tb 33. 348 sec

IgnitionTime tl I.772 sec

Prop. Ignition Time tpI 0.024 sac
Igoltlon n_,_.. 1 7__,=,o 7 t d - .... sac
Minimum Pressure Pmin -$19 psia

Maximum Press-;re Pmax 354 psla
Eros. Max. Pressure P 347 psiame

354
Prog. Max. Pressure P_mp psia

Average Pressure _: 323 ps!aAverage Pressure 328 .psm
Avg. Burning Rote ?" 0. 306 m/sac
Ist Prea. tF 1.736 sec. ,
lnd Ication

Max. Ign. Pressure Ign.

Specific Impulse
Motor Spac. Imp.
Minimum Thrust
Maximum Thrust
Eros. Max. Thrust

Prog. Max. Thrust
Average Thrust
Average Thrust
Total Impulse
Eft. GasVeloclty
Discharge Coeff.

Pma 8x_.._82 paia

._ .221.10 Ibf:sei_.bw206.06 Jbf se¢_/lbw
Fmin .]._890 Ibf
Fmax 18562 lbf
Fee_ ._B240 Ibf

_b 18554 lbf
P 16681 Ibf

1.691o Ibf

I 567,078 Ibf-se©

v E 7122 ft/sec
Cd 0.00648

51.64
4?69

/

/

V-2



Report _. 23.276
P_ No. 1_

Tabulation of X259 Rocket Motor Performance

Motor S/N BPC-126A Model A3T

Statically Fired at HPC/ABL

,, i

Chamber Sea Level

Time Pressure Thrust Impulse

sec___.:., psia lbs. lbs-sec.

O.1 347 18,240 i,950

2.0 326 16, 410 33,032

5.0 326 16,297 81,517

7.0 336 17,205 115,002

i0.0 348 17,950 168,004

12. o 353 18,304 2o4,023

lb. 0 354 18, 2PP 240,492

16.0 352 18,405 277,414

19.0 343 18,0_i 331,661

21.0 _J' 17_ 307 R66.606j..)_ -- - _ .

24.0 325 16,972 418,017

27.0 318 16, 766 468,588

29.0 307 16,159 501,196

30.0 298 15,581 517,189

31.0 287 15,oo7 532,6e4

32.0 273 14,18h _ 547,003

33.0 237 12,156 560, 454

3_.0 0 I O 567,163
s

Total propellant weight (including _iter charge) 2564 lbs.

!
/

Weight

Expended
lbs.

9

15o

371

524

765

93o

1,096

1,264

1,511

1,676

1,905

2,135

2,283

2,356

2,_7

2,492

2,553

2,584
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SECTION I

General

Introdnct ion

This will be a structural load test program of an ABL X259 loaded

motor ease (Test A), an ABL X259 empty motor case (Test B), and the

adjacent Scout "C" and "D" transition sections. The program will be

conducted in accordance with LTV Reporb No. 23.220, Revision A, dated
November 8, 1965. Following the structural load test of the loaded

motor case, the motor will be radiographically inspected and static

fired. A separate test plan will be issued for the static test.

This test plan provides the load test specifications, instrumentation

requirements, and photographic coverage for the two (2) tests.

Test Control

Any change to this test plan must have prior approval of the Test

Engineer. Changes to the test plan will be entered on both Range test
plans and Data Acquisition Sheets with the dates and initials of the

Test Engineer. If time permits, changes will be distributed, in writing,

to _ rec1_plents of the test plan; otherwise, the changes will be

documented on a deviation sheet in the data package.

Test _o_ ect ives

The purpose of this test plan is to establish the requirements for

a structural load test of (i) an ABL X259 loaded motor_ (2) an unloaded

motor case and the adjacent Scout "C" and "D" transition sections. The

results of these tests are anticipated to accomplish the follow_:

ao To evaluate the effect of internal strains (from externally

applied structural loads) in a glass-filament wound solid

propellant rocket motor case and propellant system on its

subsequent performance during firing.

b. To establish the structural failing load capabilities of the

ABL X_ 9 unloaded motor case, the Scout lower "D" transition

section, and the Scout upper and lower "C" transition sections.
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Test Approval and Witness

All test plans and procedures established by ABL must be approved

by LTV/Dallas prior to beginning of any test sequence. Approval by

LTV/Dallas will be supplied on a timely basis upon receipt of a request

for approval in order not to delay the test program.

All tests shall be witnessed by LTV/Dallas representatives.

Sufficient notice of test operations shall be given LTV/Dallas so

arrangements can be made to provide qualified witnesses.

Post-Test Inspection

a. Test A with the Loaded Motor Case

After completion of the tests as defined for Test A, all

supporting structure shall be visually inspected for damage. (The

loaded motor shall be processed per ABL special instructions upon
completion of the test.)

b. Test B with the Unloaded _tor Case

After completion of the failing load tests as defined for

Test B, the failures shall be sufficiently documented by sketches and

photographs as required to define the fsilure.

Any failure of the GFE Iv_'er "D" tro_sition or the upper
and lower "C" transition section shall be documented and this hardware

returned to LTV for additional inspection and investigation.

Any failure of the GFEunloaded motor case shall be documented.

The motor case shall be sectioned as close as practical to the failure

and the case wall thickness measured every 30 ° referenced about bolt
_ole No. 1.

Final Test Re_ort

Upon completion of both Tests A and B, ABL shall prepare a formal

test report to document the test results. This report shall be limited

to the reportlng of test results.

\

The formal test report shall contain a complete description of the

test with drawings, sketches, and photographs to document the test

program.

/

i"
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Data, consisting of deflections and strains, shall be reduced as

required to be presented In tabular form for each increment oZ" applied

loads defined by load points presented in Tables i and 2. In addltio_2p

curves of deflection and strains vs. per cent of limit load shall be

plotted for some typical gages. Specific data reduction requirements

are presented in Section 4. All gages are to be located by Scout

stations. Torsional and longitudinal displacement gages are also to be

located radially.

One (i) reproducible copy and two (2) non-reproducible copies of

the final test report shall be Submitted to LTV/Dallas.

Upon receipt of the test report from the Test Facility, LTV/DalIms

will analyze the test results and submit a final report to NASA which

includes the test results and analysis of the test program.

Test Arran6ament

During both phases of this test program, the ABL X259 unit will be

mounted in the vertical position between a Scout production lower "D"

transition section (structural shell only) and a production upper "C"

transition section (structural shell only). The upper "C" section will

be attached by use of a production diaphragm separation system to a

production lower "C" section (structural shell only) which will be

attached to the bay floor with ABL-supplied base hardware. Adapters t

also ABL supplied, will be used and attached to the Scout lower "D"

section for application of the shear, axial, bending and torsional

loads to the ABL X259 unit.

A schematic of the test setup is presented in Figures i and 2.

The loaded motor, empty case, Scout lower "D" transition sections

and Scout upper and lower "C" transition sections, including a separation

diaphragm, will be supplied as Government-Furnished Equipment (GEE).

It should be noted that only the structural shells, with all components

removed, will be required for the Scout production transition sections.

ABL will supply the hydraulic loading cylinders and all associate_

equipment.

This test plan is divided into the following parts: Section I,

Introduction; Section II, Test A for the loaded motor case; Section llI,

Test B for the unloaded motor case, and Section IV which establishes the

instrumentation, test reports and general information which is commoa

to both tests.

A 20% load (load point 2 for loaded motor, load point 9 for empty
motor) will be manually applied to all load Jacks immediately prior to

c_11_+_.n_E_ th_ t_st. The Visicorders will be run for a period of 5 seconds.

All data channels not recoFded on Visicorder will be manually recorde_ from

the digital monitors on an appropriate data sheet. The Visicorder record

and digital readings will be' inspected for proper ranging and recording.

I II ! I



Report No, 23,276
Xo. 3.68

-4-

SECTION iI

ABL X2_. Loaded Motor Test

Test A

Purpose

The purpose of the loaded motor test program is to evaluate the

effects of the application of Scout flight loads on an ABL X259 motor

case prior to ignition and firing of the case. This condition is a

design condition for both the Scout vehicle transition sections as well

as the ABL X259 motor. This condition is considered very realistic,

and it could be obtained during the flight regimes of the Scout Program.

ABL X259 motor S/NHPC-126has been assigned to this test program.

This motor has been in storage for a period of time in excess of the

current motor storage period shelf life, and a successful operation

would extend the current shelf life limitation. A separate test plan

will be issued for firing the motor after application of the Scout

design loads.

Test Arrangement

For this test program, an ABL X259 loaded motor, a Scout lower "D"

transition section, and a Scout upper and lower "C" transition section

including a separation diaphragm will be required. As noted in Section I,

only the structural shells, wlth all c_ponents removed, w/ll be

required for the Scout production transition sections.

Instrumentation requirements are presented in Section IV.

The test arrangement will be in accordance with ABL drawing60158S42001.

Motor preparation

Prior to installation of the ABL X259 loaded motor case into the

test fixture, it shall be inspected in accordance with ABL final

inspection procedure to (1) determine the effects of the prior storage

life test and (2) to establish the flight integrity of the motor.

Upon completion of the structural load test, the motor case shall again

be subjected to the same inspection criteria as before the test to

determine any adverse effects on the motor case resulting from the

structural loading test.

Test Loads

The loaded motor case will be subjected to the struct_al load_.ug

profile (loads and sequence) presented in Table 1. Simultaneous loads

will be applied with hydraulic cylinders (Jacks) at three (3) locations

as shown in Figures 1 and 2. In Table l, the three (3) lo_ds are
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described as _ear Load A_ Bhear Lo_d B_ and Axial Lo_d. Note that-

Shear Xcmd A subjects the structure to both torsional loads and b_
_0ments.

l
J
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SECTION IIl

ABL X_9 Unloaded Mbtor Test

Test B

The purpose of thisunloaded motor test is to establish the

structural faillng load capabilities of the ABLX259unloadedmotor

case, the Scout lower "D" transition section and the Scout upper and
lower "C" transition sections.

Test Arrangement

For this test program, an ABL X259 unloaded motor case, a Scout

lower "D" transition section, and a Scout upper and lower "C" transition

section including a separation diap_ will be required. These

components will be supplied as Government-Furnished Equipment (GFE).

As noted in Section I (and the loaded motor test), only the structur_l

shells, with all components removed, will be required for the Scout

production transition sections.

lustrmnentation requirements are presented in Section IV.

The test arraagememt will be in accordance with ABL Dwg. 601588_L_)01.

Test Loads

The unloaded motor case will be subjected to the structural loading

profile (60 load points) presented in Table 2. As in the loaded motor

test (Test A), simultaneous loads will be a_plied with hydraulic

cylinders (Jacks) at three (3) locations as shown in Fi@_res i and 2.

In Table 2, the three (3) loads are described as Shear Load A, Shear

Load B, and Axial Load.

NOTE: For the test on the unloaded motor case, after application

of 150_ limit design loads (Load Point 27, Table 2),

deflection measurement instrmnents that are subject to

damage as a result of test failure may be removed. All

remaining instrumentation must be recorded to the point of

failure.
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NOTES FOR TABLE 2

l.

2.

B.

4.

5-

.

.

Re_z't No. 23.276

.

.

.J.U •

ii.

12.

13.

14.

15.

- i0 -

Load point 6 represents the yield tenslon load condition.

Load point 13 represents the limit compression load condition.

load point 15 represents the yield compression load condition.

T_ Lclpoint 19 represents the ultimate tension load condition.

Load point 24 represents ultimate bending moment and minimum axial load on

lower "C".

Load point 25 represents ultimate bending moment and axial load on the

ABL X259 motor.

Load point 26 represents ultimate bending moment and axial load on

upper "C".

Load point 27 represents ultimate bending moment and axial load on

lower "C".

Load point 31 represents

Load point 36 represents

Load point 42 represents

Load point 47 represents

Load point 52 represents

Load point 57 represents

Load point 59 represents

173% of the limit tension load condition.

170% of the limit compression load condition.

196% of the limit tension load condition.

190% of the limit compression load condition.

219% of the limit tension load condition.

210% of the limit ccmpresslon load condition.

250% of the limit co_presslon load condition.
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SECTION IV

l_,strumentation, Data Reduction,

Requirement s

and Photographic

Data Recordin5

Data for all instrumentation will be recorded per attached Instru-

mentat ion Requirement s sheet s.

All Visicorders will be operated at one (i) inch per second during

calibration and testing. There will be a common time indication on all

recording systems to facilitate hand data reduction work on oscillographic
records.

Phot o6raphic Coverage

Motion picture coverage will be required as specified at the time

of the test. It is anticipated that two (2) cameras (64 fps) will be

employed and positioned per instructions from the test conductor.

Still black and white photographs will be required of the final test

setup and following the test.

The test conductor will _z_orm the Photographic Department regarding

cameza angles __nd areas of par%icular interest. Three (3) sets of

8 x lO prints will be delivered to the test conductor for distribution.

Schedule for Data Processln_2 Deliverer and Distribution

X-Range

All processed Visicorder records and the original copy of the Test

Data Acquisition Sheet(s) will be delivered to the test conductor after

each test. The test conductor will be responsible for delivering to

the Computing Department those Visicorder records requiring data reduction.

Camputing

The digital data will be listed through a special program in which

data will be printed out at particular load points (times). The

specific times at which data will be listed will be indicated by the

test conductor.

Reduction of Visicorder records will be l_.ndled in a similar manner.

The test conductor will indicate on each record the times (locations)

where data are to be r_duced. _ Visicorder channels will be tabulated

for each load point and will be returned to the test conductor In

standard engineering printout form.
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After review of the digital data, the Computing Department will be

instructed on data to be plotted and the format to be employed.

All linear potentiometers (LP's) should be considered as going

plus (+) and minus (-), regardless of the Test Data Acquisition Sheet

(_AS "road map").
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PGI

PG2

VCl

VC2

VC3

FBI

FB2

FB3

P1

F2

rD

F1

F2

F3

SIA

R1 SIB

SIC

S2A

R2 S2B

$2C

S3A
R3 S3B

S3C

S_A

S4C

SSA
SSB
S5C
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SECTION IV

Instrumentation Re_ulrement s

Locatlon

_e

Expected Calib-
Value rat ion

Shear Program + i

Axial Program + 1

Valve Current for Shear Load A + 15 MA + 1

Valve Current for Shear Load B + 15 MA + 1
u

Valve Current for Axial Load

Feedback from F1

+15 MA +i
m

ll.6 K

Feedback from F2

-1

Feedback from F3

4.5K +l

5_K +i

HYd. Pressure (Shear Load A) 2810 psig + 4

920psig + 4HMd- Pressure (Shear Load B)

2310 psig + 4_'d. Press'--_e(.Axial__load)

Force Gage A 11.6 K + 4

Force Gage B 4.5 K + 4

Force Gage - Axial 54 K _ 4

Upper C/Sta. 194/270" (Axial) 0.3% + 1
Upper C/Sta. 194/270 ° (45 @) O.3% "+ i

Upperclsta,l_/zro" (Hoop) o.s_ _ i

o_ + 1o_ 71
o.s_ 7_

0._ +i

o.s_ 71
o._ 71

o._ +i

+1

UpperO/St_._94/90° (Ax_._)
Upper C/Sta. 1914/90',(;45°)

Upper C/Sta. 194/90 ° (Hoop)

Upperc/sta.235/27o° (Axlal)
Upper C/Sta. 2351270 ° (45")

Upperc/_..23_/2_° (Ho_)

_er c/_a.235/_° (_)
Upper C/Sta. 235/90" (45")

U_er c/_a.23_/9o° (Ho_)

x2_Zst_._s_Z2_o (A_,) _ + _.

X259/Sta. 137/270" ) "/_I

Re c or_l_

04 Vis.

O_ Vis.

O_ Vis.

04 Vis.

O_ Vis.

04 Vis.

04 Vis.

04 Vis.

04 Vis.

04 Vis.

04 Vis.

04 Vis., D400

04 Vls., I_00

O_ Vls., D_O0

Tunnel Vie.

Tunnel Vis.

Tunnel Vie.

D300, 06 Vis.

D300, 06 Vis.

D300, 06 Vls.

Tunnel Vis.
Tunnel Vis.

Tunnel Via.

D300, 06 Vis.

_00_ 06 Vis.

D300, 06 Vis.

Tunnel Vis.

Tunnel Vis.
Tunnel Vis.



R6

R7

R8

R9

RI0

RII

RI2

Gage No.

S6A
S6B
s6C

STA
STB
S7C

S8A
S8B
S8C

SgA
sgB
s9c

S10A

S10B

S10C

SllA

SllB

SllC

S12A

S12B

S12C

S13

Sl4

SI5

S16

S17

s18

s_9

$20

S21
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Instrumentation Re_ulremauts Comtlnued

Location

_Xo

Erpectecl
Value

x2591st_._53127o@ (A_±_)
x2591sta._53127o° (_5°)
x_91sta. 15312T0° (Hoop)

X259/Sta. 170/270 _ (Axial)

X259/Sta. 170/270 ° (45 °)

x259/st_.1To/27o° (Hoop)

X259/Sta.185/270° (Axial)
X259/Sta._8}/270° (4_°)
X_9/St_. _85/270° (_oop)

1%

OX259/Sta. 37/90 (Axial)

X259/Sta. 137/90 ° (45°)

x259/Sta,137/_° (_oop)
i%

xm9/st_,z_3/9o° (A_±_Z)
X2_9/St_.Z_3/90° (4_°)
X2_9/St_._3/90° (_oop)

x_91sta.
x259/sta.
v,'_n/Q-'+o

x259/_a.
x259/sta.
X259/Sta.

Lower D/Sta. 129/180 @

Lower O/Sta. 129/90 °

Lo_r olst_._-_16o°

Lower D/Sta. 129/15 @

s.7o/_ ° (2±_.)
s._ol_o (_o)
__7o!_° (_o_)

_8}19o° (Ax±aX)
_8_190o (_°)
_8_I_o° (_oop)

(A_)

(A_a)

(A_a)

Lower D/Sta. 1_9/300 ° (Ax±_l)

Lower D/Sta. 129/270 ° (Axial)

u_r o/st_. _9/_8o ° (A_±_)

_w_r Dlst_._o61_O° (_x_)

Low_ Dlst_._0_160"(_)

1%

1%

0.3%

0.3%

0.3%

0.3%

o._

0.3%

o.3_

0.3%

0.3%

Calib -

ration

+i
+i

+i

+i

+I

+i

+I

+i

+i

+i

+i

+i

+i

+i

+i

+i
+i

+I

+I

+i

+i

+i

+i

+i

+i

+i

+i

+i

+i

Report No. 23.276
Pa_e No. 1?8

Recording

Tunnel Vis.

Tunnel Vis.

Tunnel Vis.

Tunnel Vis.

Tunnel Vis.

Tunnel Vis.

Tunnel Vis.

Tunnel Vis.

Tunnel Vis.

D300, 06 Vis.

D300, 06 Vis.

D300, 06 Vis.

n3oo
D300

D300

_3oo
_3oo
D300

D300, 06 Vis.

D300, 06 Vis.

D300, 06 Vis.

I_O, 03 Vis.

D300

Tunnel Vis.

Tunnel Vis.

Tunnel Vis.

Tunnel Vis.

D400, 03 Vis.

n300

Tunnel Vis.
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_e No.

822

$23

$24

825

S26

a27

S28

S29

S30

S31

S32

S33

S34

S35

S36

S37

S38

S39

S40

841

S42

sl_3
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Instrumentation Requirements Continued

Location

Lower D/Sta.

Lower D/Sta.

Lower D/Sta,

Upper C/Sta.

Upper C/Sta.

upper c/sta.

Upper C/Sta.

Upper C/Sta.

Upperc/_a.

•Upper C/Sta.

Upper C/Sta.

Upper C/Sta.

Upper C/Sta.

Upper C/Sta.

Lower C/Sta.

Lower C/Sta.

Lower C/Sta.

Lower C/Sta.

Lower C/Sta.

Lower C/Sta.

Lower C/Sta.

Lower C/Sta.

E_pected

Value

106/O ° (Axial) O. 3%

1061300° (Axi_) o.s_

I_12_ ° (_-_-) o.3_

19_/18o° (Ax_) o.3%

1941135° (A_i_.) o.3¢

•19_/_ ° (A_I) o. 3¢

19_Io° (Ax:U,.1) o.3%

19_13_5° (Axial) o.3%

1941225° (Ax-,_) o.3%

225.51135 ° (Axial) o.3%

_.5/31_ ° (A_i,_) o.3_

2s5/___° (Ax±_) 0._

235/1_5 ° (Axial) 0.3%

235/0 ° (Ax-lal) 0.3%

235/_25° (_,._) o.3_

_1/9o0 (A_i,,.1) o.3_

_41/o° (_,._) o. 3_

2_z/zro° (Axi,_.) o.

25o.5/18o0 (Ax_) o.3%

_5o.5/9o ° (A_i,,1) o.3_

250.5/0 ° (Axi,,a.) o.3%

_5o.5/_o0 (A_,a.) o.s_

Calib-

rat ion

+i

+i

+I

+i

+I

+i

+i

+I

+I

+i

+i

+I

+i

+I

+I

+i

+i

+i

+i

+i

+i

+i

+i

Record/ha

D300

Tunnel Vis.

Tunnel Vis.

D_O0, 03 Vis.

Tunnel Vis.

Tunnel Vis.

D300

Tunnel Vis.

Tunnel Vis.

Tunnel Vis.

Tunnel Vis.

D_O0, 03 Vls.

Tunnel Vis.

Tunnel Vis.

Tunnel Vis.

I_O0, i03 Vis.

_3oo

Tunnel Vis.

Tunnel Vis.

D_O0, 03 Vis.

D300

Tunnel Vis.

Tunnel Vis.
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Gage No.

S45

S46

S47

S48

S49

S50

s51

s52

121

LP3

LP4

LP5

U_6

IP7

IP8

LP9

IPIO

- 16 -

_strumcntation Requirements Continued

Expected Calib-

Location Value ration

x259/sta.137/18o"(Axial)

x259/Sta.153/18o° (AXe)

x259/sta.17o/18o"(Axlal)

x259/Sta.185/18o° (Axis)

X259/Sta. 137/0 ° (Axial)

X259/Sta. 153/0 ° (Axial)

X259/Sta. 170/O_ (Axial)

X259/_a. 185/00 (Axial)

Lower D -0 °
Sta. 103.69 (Radial)

Lower D- 900
Sta. lO3.69 (Radial)

Lower D- 180 °

Sta. 103.69 (Radial)

Lower D- 270 °
Sta. 103.69 (Radial)

X259 Case - 0 °
_oa. 131.1(_a_l)

X259 Case - 90 °
_,_. 131.1 (Rad_)

X259 Case - 180 °
8ta. 131.i (Radial)

X259 Case - 270 °
sta. 131.1 (Radi_)

X259 Case - 0 °
sts. 161.35 (Radial)

](259 Case - 90 °
Sta. 161.35 (Kadial)

1% _+i

i% +i

i% _+i

i% +i

1% +i

i% +i

i% +i

1% +i

2" + 4

Recording

D_OO, 03 Vls'

D400, 03 Vls.

D_O0, 03 Vls.

D_O0, 03 Vis.

mOO

moo

moo

_oo

I_00

0.5" + 4 D300

0.5" + 4

D400 (Phase !),
03 Vis.

Tunnel Vis.

1.5" + it ]3400

0.5" + it D300

1.5" + it

0.5" + 4

1.0" + it

D_OO (Phase I),

03 Vis.

(Phase I),

03 Vis.

moo

r% o_",,._-., + 4 D300
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LP12

IP13.

I_Z_

I_15

I_Z6

I_Z7

I_Z8

LPZ9

LP20

IP21

IP22

LP23

IP24

I_26

- 17 -

Instrmaentati_ Requirements Continued

Location

X259 Case - 180 e

st,,.z6z.35(_a_aA)

_X.

EKpeeted Calib-

Value ration
i ,,, ,, ,

1.0" + 4

X_59 Came - 270 =
sta. z6z. 35 (_)

0.25" + 4

X259 Case - 0 =

_a. zgz.95 (_u_)

0.6" +4
m

X259 Case - 90"

_a. 191.95(_)
O.L_" + 4

X259 Case - 180"

sta.191.95(_umA)
0.6" +4

X259 Case - 270 °
sta. zgz.95 (i_t___)

0._" + 4

Upper C - 0°
Sta. 234.5 (l_dlal)

O.O5" +4

b_per C - 90 =

_a. 234.5(_di_)
0.02" + 4

Upper C - 180 °

sta. 234.5 (_1)
0.05" + 4

Upper C - 270 °

_a. 234.5(_aetal)
0.02" + 4

Lower C - 0 °

sty.24z.5(_&_z)

ReeQrding

DI_.O0 (Phase I),
03 Vis.

Tunnel Vis.

Lower C - 90 °

sta. 24z.50_u_)

moo

Lower C - 180"

sta. 24z.5 (_a.lal)

D300

Lower C - 270"
s_. 24z.5 (z_uL1)

(Phase I),
03 Via.

T_o59C__.e- 90"
Sta. 131.1 (Torsional)

Tunnel Vim.

X259 Case - 270"
sta. 131.z (_ormi=_l)

moo

D300

DkO0 (Phase I),
03 Vim.

Tunnel Vim.

0.02" + 4 DIg)O

0.02" + 4 D300

0.02" + 4

0.02" + 4

0.8" + 4

0.8" + 4

I)hO0 (Phame I),
03 Vim.

mOO

I_O0, 08 Vim.

D_00, 08 Vim.
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Gage No.

LP27

1228

LP29

LP3o

LP31

LP32

LP33

_34

1235

_36

LP37

_38

LP39

LP40

.t.

riP42
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T_mtrumentation Re_ulrcments C_tlnued

_X •

E_pected Calib-
Loeat ion Value rat ion

X259 Case - 90°

sta. 191.95 (Torsl_D_l)

X259 Case - 270 °

sta. 191.95 (Torsio_)

0.5" +/*

0.5" + 4

Upper C - 90 °
Sta. 23/*.5 (Torsional)

0.5" + 4

Upper C - 270 °

Sta. 23/*.5 (Torsional)
0.5" +/*

M

Lower C - 90 °
Sta. 2/.1.5 (Torsional)

O. 2" + 4

Lower C - 270 °

sta. 241.5 (Tors±oa_)
0.2" + 4

Axial Growth - 0 ° 0.2" + 4

Sta. 131.1

Axial Growth - 90 ° 0.2" + 4
Sta. 131.1

Axial Growth- 180 @

Sta. 131.i

0.2" + /*

Axial Growth - 270 e

Sta. 131. i

0.2" + 4

Axial Growth - 0 ° 0.2" + 4

Sta. 191.95

Axial Growth - 90 @

Sta. 191.95
• 0.2" +_4

Axial Growth - 180 °

Sta. 191.95

0.2" + 4

Axial Growth - 270 @

Sta. 191.95

0.2" +/*

Interface - 0 °

Sta. 238.18 (Axial)

Recording

D4OO, 08 Vis.

Interface - 90°
_a. 238.18 (Axe)

D400, 08 Vis.

D_00, 08 Vis.

D_OO, 08 Vis.

D_O0, 08 Vis.

D_O0, 08 Vis.

D_oo

moo (mmse I),
03 Vis.

moo (Phase l),
03 Via.

D_O0 (Phase l),
03 Vis.

moo

(Phase I),
04 Vis.

0.02" + 4 D400

D_OO (Phase I),
Ok Vls.

I9500 (Phase I),
Ok Vis.

O.02" + 4 D_O0
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Tnstrument_tion Requirements Continued

_N_e

Expected Calib-

Locatl_ Value ration

+4Interface - 180 e 0.02"
_a. 238._ (Axe)

Interface - 270"

sea. z_._ (_i_)
O.0_" + 4

Recordiug

D4OO (Phase I),
o_ Vie.

04 Vis.



(Range Side) 180 °

Sta. 104.5

Lower "D"

Sta. 131.1

ABL X259 "

Sta. 191.95

Upper "C"

Sta. 238.18

Sta. 253.06

Lower "C"

\\\\

Report No. 23.276
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/
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See Figure_

| '!

Torsion/Shear Jack "A"
Sta. 45

ABL Fixture

0° (Tower Siae)

2

Sta. 102
Shear Jack "B"

Sta. 103.69

(Lower "D"-to-Jig

Interface)

NOTES

Jack "A" ,PI, FI

Jack "B"...... P2, F2

Axial Jack .... P3, F3

Axial Jack

Base

:\\\\\\\\ \\\

Test _ement

Figure 1 APPENDIX A
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See F_ure 1

270 o Torsion/Shear Jack "A"
Sta. _5 (Tension)

- q 15.'15 i-

(_._ )1,,o-t,,_r=_,_.,_ (_/_) o.(_ s_oo)
\_//-TV _/I Shear Jack "B"

Sta. 102 (Compresslon)

I
90"

View AA

,Look_zAft

APPENDIX A
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Transition Sections
"C" and "D"

90"--

3ration _ ....

"D" 106 S22 ........... _ _-_0:
L_9 ---m6'---'---. _5 _
i9_ _8 ....... _ ---

Lll_per "C" _ ..................... ,--

235 s35i...... s.3t_---jR4

IB0 ° bower "C" 241 S_ "i SS8

J

All "S" gages are axial-oriented.

I All "R" _es are S-gswge rosette type.
,__ .a_uL_,__eTo. "c"_ "D"_ct_o__es i_t_Ue_byL_v.

G_ge locations are approximate.
For exact

locations, see I_V drawing AVEL-Scout-334.

Shear Load "A"

_° _
(n/Pl)

Shear kind "B"

(_/_)

..... c;.1.9 .... L124

.... _Sl_ ,---- :]18
$26 _$25 S30 ILl

$31 .....,......--
.... :$33 S36 R3
.... _S3T .... Cm"o
.... Sb.l iGh/_

I_port No. _73._76

Page No. 106

_._3 ....

zri" ....
r.-j¢

.... $32

Shear Load "B"

(_/_)

T.ook_ Aft

c__ Dm_greelO ° 90°I180° _ I
_ation__ -

z_7 s49}m Is_
l_} $50 PJ.O: S_6 R6

_To s_z mA s_7 IRT
8_' si2R]2 s_B i_8

NOTES:

All "S" gages are axial-oriented.

All "R" gages are 3-gage rosette type.

Gages on motor case installed by ABL.

Strain C_e Locations

Figure 3

APPENDIX A
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Report No. 23.276
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90 ° --

I (FLIP1)
0 °

t
Shear Load "B"

(F2/P2)

View Looking Aft (Down)

Radial LP Gage Locations

_-_ Degree

103.69

131. I
161.35
191.95

___ 2_3A._____
241.5

0

LP1

LP5
I29
LP13

.___1.l
Lr21

90P 180 ° 270 °

LP2 LP3 iI/4
z_ za,7 Lr8
_1c u,11-_
LPI4 LP15 LPI6

_ J219 Ln0
LP2Z LP23 LP24

180"
i
I

90" _--

J
0" Torsion/

I Shear Load "A"
(FZ/PZ)

Shear Load "B"

(F2/P2)

View Looking Aft (Down)

270 °

Torsional LP Gage Locations

"_ Degree
s tatiO_"_

131.1

191.95

234.5

241.5

90 ° 270 °

LP25 1226

LP27]LP28LP29,LP30
LP31[LP32

NOTE: Station locations are

approximate. Exact
locations to be

established upon

insta ilation.

Radial and Torsional Displacement Gage Locations

Figure 4 APPF._DIX A
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IKmgitudlnal Displac_nt Gage. Locations

Figure 5 Fwd

All views looking aft (down).

180 @

I

90°-. ' Z70"

)C/Shear Load "A"

/1
/ oo

Detail A i__
Shear ad "B"

( IP2)
Detail A

Typical 4 Places

Report No. 23.276

PaCe No. 188

Sta. 238.18"

_i ....0 °

_h3----180"

"W£hese 4 LP'B

%0 measure gap

at interface.

Fwd

Sta °

131.z

180"

90.____2T0. "

_J_ O° 0 °

.... 90 ,eLP35....18o"
LP36----270" Shear Load "B"

(m/m)

Fwd

°--_

180"
I

IL

_,- 270 o ,

Shear _ ".6,"
(n/ez)

I
0 ° LP37 ....0°

IP38 .... 90"
_39 .... 180"
LPIIO .... EfO"

Shear Load "B"

,' JPz) APPENDIX A
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APPENDIX B

Static Firing
ABL X259 Motor S/NHPC-126

Test Plan
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HERCULES POWDER COMPANY

Allegany Ballistics Labor_tory

C_nberland, Maryland

Test Plan

Static Firing

ABL X259 Motor S/N HPC-126

Contract : HAS 1-3899

Prepared By: D. W. Fuller

Development Engineering Testing

January 13, 1966

This test plan has be,_n approved by the undersigned.

E. A, Stair S. "H. Harris

Reviewed By:

Testing Department __
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Introduct ion

This will be a static firing at ABL of X259 motor S/N HPC-126.

Prior to the static test, the motor will be subjected to a structural

load test program in accordance with the requirements of LTV Report

No. 23.220; a separate ABL test plan, dated December I0, 1965, has been
written for the structural test.

This test plan provides the specifications, instrumentation require-

ments, data reduction requirements, and photographic coverage for the
test.

Test Control

Any change to this test plan must have prior approval of the Test

Engineer. Changes to the test plan will be entered on X-Range test

plans and Data Acquisition Sheets with the dates and initials of the

Test Engineer. All changes will be documented on a deviation sheet

enclosed in the data package.

Test Objectives

(1) To evaluate the effects of Scout simulated flight loads on

ba!_stic performance.

(2) To determine motor ballistic information.

(3) To determine the feasibility of extending the current shelf

life limitation.

(4) To obtain strain gage and thermocouple data during static

t est ing.

Test Description

The motor will be fired on V-blocks in accordance with drawing

ABL 259-A3-1-04-0001. Prior to firing, it will be temperature conditioned

at 75 + 5°F. for five (5) days' minimum. The firing bay also will be

maintained at 75 + 50F. while the motor is in the bay; the bay door is

to remain closed _ntil just prior to firing (within one (I) hour).

Also required are pre and post-fire weights of the motor, igniter,

and nozzle. Motor must be completely dry before post-fire weighing.

t,.f_ of .......For_y-six _,oj c_nels inst_pnt.ation will be recorded. They

are four (4)pressures, two (2) thrusts, twelve (12) C.A. thermocouples,

and thirty-two (32) strain gages; see Figures 1 and 2.
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The unit is to be water quenched immediately after burnout.

Data Recording

Data from all instrumentation will be recorded in accordance with

the attached Instrumentation Requirements Sheets.

All Vlsicorders will be operated at one (1) inch per second for

calibration and ten (lO) inches per second for the static firing. All

Visicorders will show ten (10) millisecond timing marks.

All thermocouples (12) are chrcmel-alumel.

Schedule for Data Processin_t i_livery, and Distribution

X-Range

All processed Visicorder records and the originator's copy of the

Test Data Acquisition Sheet will be delivered to the Development Test

Engineer.

The original copy of the Test Data Acquisition Sheet and the digital

tape will be delivered to Data Processing as soon as possible after the

flr_.

Data Processin_

The digital tape will be processed as soon as possible fur data

reduct ion.

In addition to the individual ga_e listings, an average of the two

(2) igniter pressures, two (2) chamber pressures, and two (2) thrust
channels are to be included. Pressure and thrust integrals will also

be required along with the calculated Isp and action time.

Photograph, ,ic Cover_e

Four (4) colored still photographs are to be taken of the unit

_mmediately prior to and after the firing. Two (2) still photos are
to be taken of the forward end looking aft (one on each side) and two

(2) still photos are to be taken of the aft end looking forward (one

on each side). In the event of a malfunction, additional photographs

will be required.

Five (5) movie cameras are to be employed during the firing. They

are to be positioned as follows:
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. One (i) colored 1,000 F/Sec at aft right rear to cover 0-13

seconds.

o

.

One (i) colored 1,000 F/Sec, same as i above, to cover 13 to

26 seconds.

One (I) colored 1,000 F/Sec, same as i and 2 above, to cover
26 to 39 seconds.

The above three cameras to be sequenced to cover entire motor with

exhaust plume in the center of picture.

4. One (i) colored 250 F/Sec at right rear aft to cover entire

motor.

5. One (i) colored 250 F/Sec at left rear aft to cover entire

motor.
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Instrumentat ion Re_uirement s

Max.

Expected
Location Value

Igniter 800 psig

Igniter 800 psig

P3 Chamber 400 psig

P4 Chamber 400 psig

FI Fwd Thrust 17 K ibs

F2

SSA

R5 S5B
a_j v

S6A

s6c

S7A

R7 S7B

sTc

S8A
_SSSB

SSC

SgA

_9 SgB
SgC

SIOA

RIO S10B

SIOC

Fwd Thrust 17 K ibs

X2591Sta. 1371270 ° (Axial)
X2591Sta. 137/270 ° (45 °)

Y_°59/=_a: 137/270 ° (Hoop_)

x_91sta.153127o° (Axi_)
_591_a.1_3127o° (4_°)
_9/ma. 153/2_° (m_)

X_9/_a. 170/270a (Ax±_)
x2_91sta.17o/a7o°

_91_a. 185127o_(Ax_)
_o591_a.185127oI_)x_91Sta,x8_I_'7o°

X2591Sta. 137/90 @ (Axial)
Xe59/Sta. 137/_90°
x2591Sta.13719o° I_)

x2591Sta. 15319o ° (Axe)
X259/Sta. 153190 °
X259/Sta. 153/90 ° I_)

S

s

S
S
S

S
S
S

S
S
S

Calib -

ration

+4

+4

+4

+4

+4

+4

+I
m

+I

+i

+i

+i
m

+i

+i

+i
i

+i
m

+i
m

+i
n

+i
m

+i
m

+i
m

+i
m

+l

m

+i
m
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Recording

03 Vis., FM,

03 Vis., FM,
D_oo

03 Vis., FM,
D400

03 Vis., FM,
moo

03 Vis., FM,
D400

03 Vis., FM,
D400

FM, _00
FM, D400

FM, D400

FM, mOO
FM, D_00

FM, D400

FM, I_X_
FM, D400

FM, D400

FS, mOO
FM, D400

FM, D400

FM, D400

FM, D_00

FM, D400

n_, mOO
FM, D400

FM, D400
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Gage No.

SllA
SllB
SllC

$12A
SI_B
S12C

_5

_6

s47

_9

s5o

S5l

s52

TC1

TC2

TC3

TC4

TC5

TO6

_7

_C8

TC9

TCI_-L

TC12
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Instrumentation Requirements Continued

Location

M_Xe

Expected
Value

Calib-

ration

x2591Sta, zTo/9o: (_5°)
X259/Sta. 170190 (' (Noop)

X2591Sta. Z85190_ (_ial )
X2591_a. 185190° (45°)
X259/Sta. 185/90 ° (Hoop)

x259/sta. 137/18o° (Ax_az)

x259/Sta, zSB/zSo° (_±_)

xe59/Sta. 17o/18o° (Axiaz)

X259/Sta. 185/180 ° (Axial)

X259/Sta. 137/0 ° (Axial)

X259/Sta. 153/0 ° (Axial)

X259/Sta. 170/0 ° (Axial)

x259/sta. 185/o° (_.z)

Aft Dome, 0°/13 ''R 200°F.

+1
m

+1
m

+1

+1
71
+1

+1

+1

+1

+1

+1

+1
m

+1

+i

+1

Aft Dome, 60°/13" R

Aft Dome, 90°/13" R

200°F.

_)O°F.

+I

+l

Aft Oyl., 0°/16" Fwa

Aftc_z., 6o°/16'' _,t

Aft Cyl., 90°/16" Fwd

Fwd 0yl., 0°/15 '' Aft

Fwd Cyl., 180°/15 '' Aft

FWd Dome, 0°/9" R

_° 11_" R_d _c, - ,-_,

Fwd Dome, 180°/9 ''R

Fw_ Dome, 180°/13" R

200 °F.

200°F.

200°F.

2000F.

200°F.

2000F.

200°F.

200°F.

200°F.

+i

+i

+i

+i

+i

+i

+i

+i

+i

Rec ordln_

FM, D_O0
FM,
FM, I9_00

_M,
FM,
FM,

n% moo

FM,

FM, D_O0

FM, D_O0

FM,

F_, D_O

FM,

•rm, a rg,rV_
A'Ay

Ol Vis.

Ol Vis.

Ol Vis.

Ol Vis.

Ol Vis.

Ol Vis.

Ol Vis.

Ol Vis.

Ol Vis.

Ol Vis.
i

O1 Vis.

Ol Vis.
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